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(54) UQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the generation of black or white vertical stripes on a display 
screen and to improve display quality by outputting a switching instruction to an amplifier circuit 
switching means at a prescribed period. 

SOLUTION: A clock CL1 is inputted to a control signal generation circuit and divided into two periods 
respectively by D type flip flop(FF) circuits F1, F2 and a clock QCL1 is outputted. A frame recognition 
signal FLMN for recognizing each frame is also inputted. The signal FLMN is inverted by an inverter 
(INV) and divided into two periods respectively by D type FF circuits F3, F4 and a signal QFLM is 
outputted. These signals QCL1, QFLM are inputted to an exclusive OR circuit EXOR1 and a signal 
CHOPA is outputted from the circuit EXOR1 and inverted by an INV to generate a signal CHOPB. 
These signals CHOPA, CHOPB are level-shifted by a level shifting circuit and control signals A, B 
are respectively generated. 
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English Translation of what is presently 



understood to be the relevant passages of Japanese 
Unexamined patent publication No. 11-24962,4/1999 



The following is an English translation of what 
is presently understood to be the relevant passages of 
the above-identified publication. 



The circuit configuration in which the control 
signal (A) is 11 H " level and the control signal (B) is "L" 
level is shown in Figure 16 in the amplifier circuit 272 
for low voltage use of the present publication shown in 
Figure 14. The circuit configuration in which the control 
signal (A) is "L" level and the control signal (B) is "H" 
level is shown in Figure 17. Note that Figures 16 and 17 
also show the circuit configuration of the case where the 
amplifier circuits shown in Figures 16 and 17 is expressed 
by the general operational amplifier symbol. As 
understood from Figures 16 and 17, in the amplifier 
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circuit 272 for low voltage use of t he present 
publication, the^MOS transistor of input stage to which an 
input voltage (Vin) is applied and the MOS transistor of 
input stage to which an output voltage (Vout) is returned 
by the feedback are alternately switched. This indicates 
that the output voltage (Vout) is equal to the sum of the 
input voltage (Vin) and the offset voltage (Voff ) as 
shown in the following equation (1) according to the 
circuit configuration shown in Figure 16. This also 
indicates that the output voltage (Vout) is equal to the 
subtraction of the offset voltage (Voff) sum from the 
input voltage (Vin) and as shown in the following equation 
(2) according to the circuit configuration shown in 
Figure 17. 

Vout = Vin + Voff (1) 
Vout=Vin - Voff — (2) 

As shown in the timing chart of Figure 19, the 
control signals (A) and (B) that are outputted from the 
control circuit 152 are inverted in their phases for every 
two frames. As shown in Figure 19, the drain signal line 
(D) that are connected with (1) the amplifier circuit 271 
for high voltage use having an offset voltage of Vofh and 
(2) the amplifier circuit 272 for low voltage use having 
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an offset voltage of Vofl receives (VH+Vofh) from the 
amplifier circuit 271 in the first line of the first 
frame, and receives (VH-Vofh) from the amplifier circuit 

271 in the first line of the third frame. Accordingly, in 
the corresponding pixel, the increase and decrease of the 
brightness that are generated by the offset voltage Vofh 
are canceled with each other. In the first line of the 
second frame, the drain signal line (D) receives 
(VL+Vofl) from the amplifier circuit 272 for low voltage 
use, and receives (VL-Vofl) from the amplifier circuit 

272 in the first line of the fourth frame. Accordingly, in 
the corresponding pixel, the increase and decrease of the 
brightness that are generated by the offset voltage Vofl 
are canceled with each other. As shown in Figure 20, the 
increase and decrease of the brightness that are 
generated by the offset voltages Vofh and Vofl of the 
respective amplifier circuits 271 for high voltage use and 
272 for low voltage use are canceled among the successive 
four frames. This results in that the brightness of the 
pixel to which an output voltage shown in Figure 19 is 
applied becomes an ordinary brightness corresponding to 
the gradation voltage. 

Figure 20 is an explanatory diagram showing the 
reason why the longitudinal line occurred in the liquid 
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crystal display panel due to the, t of f set voltage (Voff) is 
indiscernible. 

Claims 1, 4, 5, 7, and 9 of the present invention 
relate to the above-mentioned Japanese Unexamined patent 
publication No . 11-2 4 9 6 2 4 / 19 9 9 • 
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JB2©K5UISI&J:*fl - U 

Htiism 1 © h 7 ^ V* 9 t mUf$ 2 © b 7 9 k 14 
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wkfi**4iai-5**ttA*ifciftflr-9'*rit*a i -e« 
a $ ft s aam© a# i^«-^*^^a>* t » 
«na«-A*tt«iflr*^«*a«-«» e> $ ft 5 -m<d a 

W#x.rttJ^i-5A73g*^fi-§-9]#^ai:> 
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[0012] **©«Wftfll-9«K i 9 SI^t*-* td^JS 
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-A- (L CM) 14, (TFT-LCD) 
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fc, *fi*^"«*^H 0©«II, y-h K7-T/<1 4 

0, JyV?*.— *gBl 0 OtflBg^ttS. 4^9-7=. 
— *£&l 0 Oil'f y^7i- ^£tS(c^$tVx 
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[0020] El 2 (4, 12 1 td*t1K A^'^l' 10O 

ttft**'**^ 1 0 14, h V 9 

(FKy««i' (d) mtzity- bm^-m (O ) 

1, BWrt-S2*©«*» (G) *fcf4 
KWf>flHHft (D) ) trc>32^i^rtl-BSa$*v5. 
#H*(4»Blh7^^^ (TFT 1 , TFT 2) Sr* 
U K 5^^* (TFT1, TFT2) 
©y-*W$l4, Si^«fli (I TOD dftjRSns. 
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1 3 0(cSEflE$tL5. 
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[0 0 241 El 1 fc^-f-'f ^9 7 ^SP 1 0 0 J4, * 

jftHtt&iti i o twmm&i 2 o t^p>«^§4x5. 
***hmsiii 1 014, i m<o¥mtm8mK (ls 

7-9 (R-G-B) SrStc, KWVK5^13 
0, *5J:T/, ^— h K7^'*l 4 O&fWffli 

{Wfr 1 f~9'®ShMtefe%r) £ff -^H 1 3 5 
LtIl#@©KWVK7'f^l3 0Ctti^U £?> 

fc, &tfm^tzwm.im<nwF7 : —9-z, wh=f—9<r> 

,<*y<4> \ 3 3^LtKWyF7^1 3 OlCtti 
2r*-S. *©^, «M«»JSI1.10li, #FWVK 
3 0©-r— *7 yf@iStS*f- ^Sr^s'f- 

(CL2) (KT, ^ay^ (CL2) 

•f5o ) fcflMHftl 3 1 Srfl-L-CttWfS. 
» — ^flllri^©^^— *I46 If v hX\ 
IP*>, * (R) , * (G) , # (B) ©#f-^!rlo 
OifiKfClWtt^W«fc*nai**t5. Sf?l#i© 
KWVK^^l 3 0 (CA^^^fc^^— h^/V^ic 
i'J&lSSWKW vK7^f'*i 3 0tc*stt5-r— * 

KW^K7^1 3 Olc&ttSx— *7s^lEjSg©7 

3 O^ib^^— h^/w-^^, f 2SI©KH , ^K7'f 
/«1 3 0KAA£*U JB2#I©KW^K7-f^l 3 
0 (£33 #57*-* 7 5^IS»©7 y^ttfttfMWSil 
5. BIT, iai«CL-C, *KW 3 O&ft 

9ft ; r— 9 7 5^iHlg&f;:S#i&*it3©&6S.ifc 

[0 0 2 5] S^$"JiP3£« 1 1 0(4, ^7"W 
5^^«*©A>J**ll*T-i-.5A\ *fct4, ^-f^T'W 

■5£, 1tK¥#©*^— *a 5 ^TLfct>©i LT, # 
KWyK7^^1 3 0lcj3(t5x-^7 5'7 c [HJ8S{-^ 

*» (D) fcW#-r5fc»©**#J««*"r*>*UtfJ4 r 
WS^^SJUffl^os'^ (CL1) (EAT, ¥C?nj( 
* (CL1) fcifr*-*. ) 3 2£^L-C#K 

W V K7-f 13 0 

[0 0 2 6] «^«JHPI&B1 1 0f4, SKRBRffi 
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(7) 



ft v n t « 5 x s> 5 qtmwti t 

[0 0 3 2] *3QtO»ttO*ft***S?a— 

1 3 oa»e> kw v«-§-iS& (d) tatfj^nsfKAWib 

flffi (IP*>, Bi^m® (ITOl) (£RUlt]£J'l£ttMMK 
10 0 3 31 fSS^-^^i— /KOJKlfcfcSi: It, K 

3 0A>&> *Hfc#B©KU"<sHt*R (D) l£. 
It® (I TO 2) (wPpiP$ix5)«ftmifimm (VCO 
M) jC»U-CA«tt©*RftKtt«ff (04 
1") a*, fl»SSOKWyt#« (D) tc a 
^■ytt® (I TO 2) izmu&tliWiikm&inE. (VC 
OM) |ratL"C]E«*©«ft»»«ffi (04fliO^ 

T-f4, MyK7-r^l3 0A^, S <75 K W V 

fi-f-iH (D) CiEfil'ttcofKSIEibttm^, *;fc, 
B©KW vflHH* (D) l£*S£0ffiAffS)*EtfRl 

-O'T-ii. M^K^'f^nOH, 3HBc#B<z>Kl' 
-fl"flr*R (D) iCjEffittrottABttttEd** *fc, ffl 
«C#icoKW^#iSft (D) tcftffi^©«S«f&«E 

14, K-f v k^-t^i 3 oa»<b, ^r#b© vis^om 

*M (D) ffi&#g 
CKWff*» (D) |£]E«&a>ttaKtt*Ed*3Un 

#5KKMI« (D) K:Blia$^5«E^a!«tt4: 
a^SH (IT02) ^iKh?^^ 

(tft) <oy- h««K»h,s«ie!js»iaiife-efi"%?« 

>m® (I TO 2) fc*ft5m***4>fc<*EERT#:*: 

^ft'oftV^S!), = *>WS (I TO 2) <75«BEl"< 

[0 0 3 4] 0 511, El 1 l-^-T KW V K7^^1 3 
-fyK^^l 3 014, 1 f!cD¥-#{£*i»|H]S& (LS 

i) iwii§itcioVN-c. lEm^mns.^. 

J$m& \ 5 1 att, jEfiJ££j5£l§]8& 1 2 l^bA^tV 
5iE®tt(0 5iilro^PS^mjE (V" 0~V" 4) fc* 

* 7-f V 1' 5 8 a Stt> UTttJ73lHlK 15 7 



ft«ttnmttE£fiKlBllSl 5 1bfi, A«££j&[B]Bl 
2 2i»5>A**n5A«tt0 5«0»fiaiWtffi (V 

5~V 9) KJE-SV^ ftigttro 6 4 Pgf3W|5^Waffi 
*£j«U *ffi'<*9-f > 1 5 8 bSrfl-L-catfJlelS&l 

5 7fclttWrt-5. 

[0 0 3 5] KWVK7^1 3 0tf>fM?l§lE& 

15 2 F*1(D->7 h WS^^HIBg 1 5 3 (1, ^ftJfl^S 
1104>'e>^J*Jl5^nyi' (CL2) tcS^T, 
ATJV-v^^tUS&l 5 4©r- ^iOlUii^'ft-^S:^ 
U A^W-i^^lBlEgl 5 4fcHWr*-5. 
E8&15 4J4, M^**|e]E&l 5 3d»5>W^$4x 
5T-^mt)Mf«^l-I<5#« **«W3S«1 1 0 
^bAA^nS^oy^ (CL2) (C^fflLt^ 

6 fy K0**7*-^Sra***^*Ilt9y^i-5. 
[0 0 3 6] * M'— ^WS^^Iel&l 5 5i4, Wrffl 

*lill0i»e>Wl*Jl5^iiy? (CLl) WSC 
T, A73W--^**IHS&1 5 AfotoWfrf— Z^y-y'f-t 
5, cro* hv— ^ws^**0Kl 5 5l£&9&*iT<fc 
S^-r— *i4, W</u~>7 MSI&l 5 6«r^LTiitfJlEl 
R15 7(iA^^tV5o ta/JlS»l 5 7lt 3E«tt©6 
4^<DPWiimjE, fc5^tt:ftffi14<a6 4BfH05P8PIS 
ECS<5#, l^x— ^KttJ&Lfc lo<£>pgfIttJ£ (6 

«*» (D) (cm7j-T5o 

[0 0 3 7] 12 6 WTJlHlSS 157 W«J*Sr*-Wc, 
B5CftKWVK7'f/<'l 3 0Wfll^SrIft^-r-5fc 
tb<DZfo y^ia-eS>5o l^0(-*3V^T, 153ttEl5(C 
*1-*Jffll|HjKl 5 2rtOV7 NW-^^IhIK, 15 6(1 

^§52 6 5 ft, EI5{^1-A77^v : ^^[h]^1 5 4 i:^ 
hv- ^u-^^^IalB&l 5 5 ££^U ^?>(c, -r^ — 

{vmn&.mm&) 261, r^mi&m 6 

3, TVT'lHlBSSt 2 6 3roa^}Sr-9J9#*.5^'f y^lSB 
(2) 2 6 4*s, ®5^*-t-ai^lHlKl 5 7Srfl»fig-f 

5. ::f, (1) 2 6 2*Jit5^W y^-fB 

(2) 2 6 411 aSMfcflr* (M) tcS<5V^T$lJ^l$tt 

5, Yl, Y2, Y3, Y4, Y5, Y 6 14, * 

^2#S, ^3#S, ^4#S, 15 

#@, S6#Sroh>^f yffi-^rjfk (D) Sr*LTV^5 0 
[0 0 3 8] B16(^-rK-r>K7'<^l 3 0^C*3V^-C 

11, ^Wy^SJ (1) 2 6 2fC<fci3, ^—^7^^1352 

6 5 (J:9»U<tt, H5l^.-fA^JW'^^ 1 5 4) 

[0 0 3 9] x=-ySC2 6 1 14, WMttS^KIellS 1 

5 1 afi*t->MBE.' < X7'Cyl 5 8 a 5ttT LTai^I 
jEffittoe 4FgfJ|05Pgf8Affi05 c £A i <bs 
352 6 5 U9f¥L<f4, @5C/ft^M'-i'l'-^ 
^15 5) ^P>ttl73$ix5S*fflx— ^(-*fi^1 - 5IEfii 



(8) 



PfMWE^fiKlBlR 1 5 1 b^tJ£/<^7'f^l 5 
8b^ L-CW^I 6 4 nfMOHHIWEE® 

x = -^Is]K2 7 9 t^5>*^^tv5 0 rw^flJI^^ 
3-^|h18&2 7 8 i©®EEffix=i-^[H]E&2 7 9 £11, 

[0 0 4 0] 7^0^2 6 3^ KWEfflTvyiHl 

S27i tfcng.mT>7'm&2 1 2 ttcj: ax 

5„ KWEJIT1'^III»2 7 KCfiSiWJEffi^^-yiHl 
MB.RlT>zf®&2 7 1 t4]E«tt©HfW«JESrffl*i" 

g&2 7 9T?^$tUfc*«i'ttcDPgSISJE^A73$^ 

to 0 4 1 1 Ky hS^ife-eti, w*i-5#fe©»wt 

mw£mT>7®&2 7 i*3iu ? ®mjifflT^7'iH]K2 

7 2©Mlt mn&.MT>7'®®2 7 l-4K«ffi«T 
^7"[HlK2 7 2-*i««JEfflT>'7'Ie]K2 7 1 — 
T>'7'IaIK2 7 2 i&5tf>-C\ ^s^SB (D 26 2 
(C<£»K x— ^yy^SPl 6 S^AT^nS^— 

f5CDg!|9'g-57 J — ^75'^ 2 6 5KA/JU ^iX('-£- 
4>ft-C, ffimfflT>"7 P ls]fi§2 7 lfo3VMiffi«J±JBT 
V7THK2 7 2*»e>ttl**t>'5a/7«EESr^'f 
(2) 2 6 4tCfc #-&S<D|StlSajE^ffi^) 
3*1,5 HW^«** (D) , K51SBOKW' 
-f^flHHft (Yl) t*4#@OKW^«» (Y 
4) fcfctMjfSCfclCj:?), #KW^**» (D) 

[0042] S7I1, El 6 ICtjH"*^ S^SB ( 2 ) 2 6 
4©— *-fy7Na»OlB^jfc«r*^l§ll6H^*5. H 
HiCTjvf <fc 06^-*-*^ s/f-SB (.2) 2 6 4© 



-xjyf-Eitoti. mnmmr>7'm^2 7 1 1 n#i 

OKW^yff (Yn) i»IBlcasK*ix5-PMOS h ■ 
(PM1) fc, SflJEffiT^7'|ElS&2 7 1 i: 
(n+3) IIOKW^S* (Yn+1) fcOlBfc* 

^$nsPMOsh7y^^ (PM2) (smiiffl 

TV7°Ii]K2 7 2i (n + 3) #B©KW>ft* (Y 
n + 3) tfflffilcgiJ^NMOS b7^^ (N 
Ml) t: &ME.mT>'y®&2 7 2 4: nflOKK 
VfS# (Yn) irolBfc^KBKS^SNMOS 

(nm2) bzm-rz., 

[0 0 4 3] PMOSh?^^ (PM1) W— h 

WM\a*. 4*s*—9 (inv) -estegFtufcyriaB 

(NORl) (Offl^i^ PMOSh?^^ 
(PM2) oy-MMtll. (INV) "C 

Wfc*tote.J r rW& (NOR 2) cotti^a*, Zti^tii' 

sovi/yyw&x (ls) -ew</i^>7 bSftTA^ft 

5. H3«M~* NMOSh^y^ (NMD CO-**- h 
«ffitwfi, -fy^-^ (INV) -ese^ixfcT-^Kiei 

% (NAND2) COtfiZjtfS, NMOSh7>^ 

(NM2) coy- hSfilicli, >fy/<-^ (INV) 
■eKteSiX^VKiaK (NAND1) (DiHtliiK 
•^ttW-^/wV^ MUSS (LS) -ZVOv*/-? V&tiXA 

*>£n-5„ t-vKHK (nandi) tsr® 

» (nori) \z.tts xawtra-* (m) *k t>Km» 

(NAND2) &£Tfy T®?& (NOR 2) Kf±, >f > 
(INV) "CS*5**vfcSE*ftfll# (M) ^A73 
£n,3. t-^KISIK (NANDI, N AND 2 ) 

fctt, HtfJ-f*— TVHt* (ENB) /T!h]S& (N 
OR1, NOR 2) \Ztt, <i>*—9 (INV) TRlg 
ZtltcmtlJ 7*/Hf-^ (ENB) iSATJ^^So ^ 
lt£, tyW (NANDI, NAND2) t / TIB 
8& (NORl, NOR 2) (OnmmMb. ^CO^PCO#M 
OSh7V^ (PM1, PM2, NM1, NM2) 

[0 0 4 4] 

[*1] 
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OFF 
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OFF 
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OFF 
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L 


OFF 
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OFF 
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ON 
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ON 


H 


OFF 


L 


OFF 



[0045] *ia»b^*»5<t5K, ffi^-f^-TVWf 

(ENB) ^Low^/v (£JIT. LK^) 
+^ K0S& (NAND 1 , NAND 2) ttH i g h 
W</u (£JIT, HV^) . /THiS& (NORl, NO 
R2) liL^tftO, #MOSh7^* (PM 



1, PM 2 , NM1, NM2) f4*7ttffifc*5« ^ff 
9>f ^<DS9#*>3#fcH:, SmfffflTy7 P [HlK2 7 1 
t®SJEfflT^y[e]S&2 7 2 tW$^»fc^ 
^com^-Y^— (ENB) fix *3t7>fV©9I 
5#te9JHRIrt.K, ^TV^lHl^ (2 7 1, 2 7 2) CO 



(9) 



mtnK s-Hw^ft-wft (d) vimt>£hz>(D*®± 

wrom^I-f^-T'/Wft-^ (ENB) t L"C, ^ny? 
(CL1) ©R«5«**ttfflLTV^5i6J, (C 
L2) hi-5«LTrt«-C*J*-*"5ili:tprte 

[0046] aii»e»»i»*j:5jc» m^f*- 

^/ufS-^- (ENB) ^HU^/KO^fldft, 5E«fEfl:ft-§- 
(M) WHi'^/i'fc^ttL w^/Mii&C-C, K 
[UK (NAND1, NAND2) W</U£>5VM2L 
W"</K %fJTm& (NOR1) #H W^fc^VHiL 
w^tfcS. :hCJ:P> PMOSh?^^ (P 
Ml) feiOTMOS h7V^? (NMD 75S^-7fc 
■SVM*;*^ PMOSh?^^ (PM2 ) io-ttfN 
MOSh7y^^ (NM2) &*>hZ>l<^**7btl: 

►k fl5«jEfflrxyiHiss2 7 i©myjf±Kw^flr#« 

(Yn + 3) fc» tt«ffifflr^iaK2 7 2©a/7ttK 

wv'flt** (Yn) . £>5iM2, mn&mr^m^ 

2 7 lOflUjttKK^fifH (Yn) <~, {SmEEfflT 
^0112 7 2©a/7ttKW>«*» (Yn + 3) |C. 

[0 0 4 7] Cif, *HJ6<D^H8<D»A^*^3.— 
A' (L CM) T-(2, #B3KOffiAJIlC^$^5nifl* 
fficDSJEffiffltt, *HMIfO~5V, IEffitt«yx-5~ 

iov-e$>9, Lfciiot, ^ms-mry-^mm 7 2 

i^M:0~5 Vco^ffittco|tgBI«E*sai^7$^ *®JI 
fflTvyisIS&2 7 1i»?>H:5~l 0 VWjEffittroPififl; 
ffiiiffl^J^^S. ^CO^tc:, #|x.f2\ PMOSh7y 
i?** (PM1) NMOS h^v^* (N 

M2) PMOSh7>^^ (PM 

1) <DV—* • KW^WtCii, ft*l OV 
JD^ttS, Zntzltos 3-MOS (PM1, 
PM 2 , NM1, NM2) 12, y— ;* • KW^KHWfE 

a* i o vomwBMOs h7y^^^c!nii. 

[0 0 4 8] jS¥. TFT^SwM^t^a-/^ 

fc, B«P<feS{k:* J ii*v JSS^*/-'-*/!' l o coWfmw 
iMXas*:#< fc<5«Gj|c;fct>, £<bKi, 6 4PfP«^ 

(tft) catrawafcaswfrtta***^ 
*afcu eskw (d) m^-rsTjffiT-iiHu 

KW^K7-f'<l 3 0<D^S(-TV7'(HlS§Srt9:tt, 

(D) tcta^j-f 5#ife#£«Ei:*^"CV*5. B61C*-*- 
i*«JEJBT>':/|II»2 7 1, *5it/{£llJIffirV7'leI8& 
2 7 212, lfflfBLfc&SKi^ttfcftS 

wWSttjEfflTV7*lE]K2 7 1, *«ttWfi«Effl 



T^yislj^2 7 2i L-CH, 0!J;lF2\ El 8 l^-f <fc 5 

Hr^T-yy (OP) ©seA*«hf (-) itij^iffi 
^itftaSSi-U ^(D^SMAtim^F (+) asA^ffi^- 

«ffifflT^7Ta*2 7 2lCfltfflSixS*'<T>'7' (o 
P) 12, H9fc*-rJ:5*St»*B«@K-C«Jfc 
S*U S«JIfflrv7 , lHjK2 7 lfcttfl!3*i.<5 

i^ryy (OP) H l o lc*1-J: 5 fcH 

[0 0 4 9] Ld-L^iSfj, — *MC, SfJlE^Tv:/ 
(OP) tt*7±? hmS. (Vo f f ) ?r^rLTV>5o 

ifria^TVT' (op) ©a*i«*siEi6&d5, m*-tf* m 
9 i o \ZTHi-MW}i®m\E}®\z <t vm&ztiz t 

<0-Cfc5®^(2, StflS^-7-fe?/ h®E (Vo f f) 
f2, E9*fc(2[ai 0lc^-r^t!lJt*IlH]8Stc*5{t5. A 
MCPMOSh?^^ (PM5 1, 5 2) *fct2 
NMOSF7y^^ (NM6 1, 6 2) , £><5VM2ffi 
»A<ffiai&Sr«riif 5NMOS h^V^* (NM 6 
3, 6 4) JfcllPMOS h7V^^ (PM5 3, 5 
4) ©*t»tt©«»*T^7^^^«HT?«*i-<5. 
tatSA^COPMOS h7 VS?** (PM5 1, 5 2) 
tfctiNMOS h7>^^ (NM61, 62) „ 
VS2|6»^^lHllSS:fllfig-r5NMOS h? (N 
M6 3, 6 4) JfcliPMOS h7^^ (PM 5 
3, 5 4) ©*Wtt©»»*T^9^^ttx KiitXm 

!) yi/7 7>fim©«?>o#(CJ;tJ, MOSf7^ 
^coL^V^'ffl:®! (V t h) , ifcliMOS h7y^ 
(W/L) ^{tLTU? 
CiCiBHLtV^W, lSfl?r«L< LT*>JIMW 

7tj-nff (vo f f) &mvi-i-&z.bt&F8im-r*i> 

[0 0 5 0] LT, EI 1 1 iZijk-f i 5 BUfE^T 
^ (OP) a* a* 7 -try hSffi (Vo f f) Sr^TLT^ 
*V^3ffi»fl«j!te*'<T^7'i?*)*tli, A^UE (V i n) 
taj^tff (Vout) fctt#L<fc5 (Vin=Vo 
u t) IC*J-LT, mbt<<7 % s7 (OP) ifl«*7-fey h 
MB. (Vo f f ) *^TLTV^5S-a-{-l2, A^J«JE (V 
in) tiHtimm (Vo u t) tf2^L<^5>-f, ffi* 
«JE (Vout) tiA^miE (V i n) C*7*j- h« 
ffi (Vo f f) #;tralS (Vou t =V i n + Vo f f ) 
SftfcfctDi&So **5, Ell 1(2, ^-^-fey h«JE 

(Vo f f ) Sr^JtLfc^T^^O^flSEKSr^-rH 
•Cfot), El 1 1 (CiSV^T, ROPt2^-7-fes/ KttJE (V 
off) Sr^'L■rv^^^S^e<6<]^-<TV7 , , VOS 
(2, *:<F>W5-m.ft*-ty b9S. (Vo f f ) t^l^tt 

[0 0 5 1] LfcA5-oT, KW >K5W^©a*iaK 
(0 51^1-1 5 7) COiS5ttffi^T>'yiHlS& (EI6IC* 
-T2 7 1) , *5«t^ffimjEfflT>-7'lHll^ (E16{C^2 



(10) 



7 2) k IT N SJ|aH8K*'f-sJ?/V'7 t --^*o!7|HlKSr 

nu7|gIK<OA*«flEfcttl*«fl£i:* s --S*i*, rt^x— 
i?*nl7IsIK*»e> KW ^Kffi*R (D) KttW7$tl<5 

[0 0 5 2] EIT, C<D**«:tteo«Bfi6S»*i-5a 

(Vo f f ) asfc-S*-^ fcJit^^-fey hmjE (Vo 
f f) #SfclMfrfrfcU (D) (*fctt!l 

*mS (I TOD ) Ki8«HlStt5*ft«»mffi«rttM 
t~5fc»<Z>H""Cfc<5o HHfc*"f AO>1H#3&s. ^-fcy 
ME (Vo f f) KW^fi*B 

(D) ^HJJnSftSMttSsitFfttttt^iftAttibWE 

>f (-) hSffi (V o f f ) 

KW^ffiMHft (D) fcfflJn£;fL5:EMfe8J:tfA 

$n6^Sj«£Efl. hmffi (Vo f f ) co^ff 

/^tCOW\ ( + ) <D*7M:y (Vo 

f f) &h%m&i^ Kw^tm (d) (cgi^p^n 

left, ®*(cPpJP*^5K«i«ffi«:. ^-fey hUE 

(vo f f) <Dfttc»m<t£Z<ox\ mm&mmz. m 

5 0 [H6(OTtKw^y K^-f^i 3 ociioi^ 

Yl*5±tfY4©KW^«*tl (D) {cSBRSjft, 
-5i«mffifflT^7 P [E]£&2 7 li*-??* (+) 
httJE (Vo f h) , 33 J: 15, Y 1 *5 £VY 4 <D K W 
^fll*l» (D) iC^^tl5ffi«ffifflTV7 P [HlgS2 7 2 
zJW^f^ (-) <0*7-feyh«JE (Vof 1) 
ib> Y2*J±VY50KW^«*» (D) KBf 

ttStLSMMEJBTV'TTgi^ 7 l*3j:tWK«EEJ8TV 
^085 2 7 2 t, Y3*5j:VY6<Z>KW>f ^©-g« 

(D) (C^^iX^i««J±ffiT>7 (, lHiK2 7 l*5itW£ 
«JEffiT^7 P [Hl^2 7 2td5, (V 
off) fr#fcftV*fc<D-efc!K S&fc, Y1-Y4CQ 

kw^«*» (d) \zm-<Dmmw£&mn-tz>h<D 

ki~Z>k. Z^m^ Yl-Y4KW^fl«« (D) 
fc«RS*t5Pl*^3W*B:, 013 (a) K*tJ:5C 



[0 0 5 3] **lcaH"e*5J:5^ huIB*# 

TT\ Yli3£tfY4<OKW Vf8-£* (D) 
tl5il5fljEfflTV7 P [Hl8S2 7 ljtfW*-* (-> <0*7 
-fey hmjE (Vo f h) , *5itf, Y 1 *3j:tfY4G> K- 
W^«*lft (D) K«R*lxSffi«ffifflTy^iaK2 
7 2^y^^ (+) o*7-fey h«SE (Vo f D 

^C5-i(-ft^o 
[0 0 5 4] ^(DWf^. Yl*3it5Y4<Z>KW^fi 
(D) tC^^tv5^«ffiffiTV7 P lHlK2 7 1*5± 
U ? te«£EfflT^7 P [Bl£§2 7 2^, El— (D^* (4-) , 
*>5VM4^>f^^ (-) (Vofh, 
Vo f D «r#o»fr|cW:, 013 (b) fc«-t\fc 5 
Yl*i(J l Y4©KWyfi*ll (D) KflSRStl 
1 7 V' — A g T*fipgp®H(C»jS-r^il1t^ 
W*J:>9S<, 2^w-Ag-e^^mjElc^ 
*S»*<oftt«fc0&<ft5o wttfcitK Yl*5«fctf 

y4©kw^» (d) \cmM£fr%mm<Dmm. 
Lft*se>, ^T>y<o*7±^ hmjE (vo f f > 

2o^7y^t7ty hmffi (Vofh, Vof 

^(Dd-^-fe^ h«i± (vofh, vo f n #13— 1£ 

ft5Ctfial^fo»9#ftV\ 
[0055] ^CO j: 5 ^Offai^^^^^'C 
tt, #KV>f^ffi*» (D) KSBBESixST^^iaK© 
^-^-fe^hSJE (Vo f f) J: «9 . Jft***^/KO 

V^5*S, C<©^7-fey h^r-V^ir^[E]gS(i^-f K^r 

[0 0 5 6] HI 4f4, *IOSOJ!f««>KW>K9-f 
/<1 3 0(C33lt-5®«J£fflT>'7 e [HlS2 7 2OS*0K 
S^Sr^-riUg&Bl, HI 5 ft, *^fi©*)|(OKWy 

K9>f/<1 3 0lcjo(t5SSi±ffiTV7 (, lHlSS2 7 icoS 
*|eIKfl|^Sr*i-|HlKH-e*>5o H14K*t*i»© 

^(DffisjEfflr ^^0^ 2 7 2 it; ei 9 tc^-r^®ti 

«|eI»K, AM^PMOS h7^^ (PM5 1) 

w-hmm mmwm (+) A^*^^>^v^lt 
(-) v^>?h7>i/x? 

(N A 1 , NB1) AM©PMOSh7^^ 
(PM5 2) <Dy~h*ffi£, (+) AtJ^h^^n 
(-) A**ffcSS»"*"5^y^^H9^^^ 
(N A 2 , NB2) ffiMONMOSb7^^ 



(11) 



(NM6 5) (Dtf—YmMZs AM^PMOSh7y 
i/Xf (PM5 1) OKW^tS ($&2<DW&> x h 
5VMiA*7fi<BPMOS Yy^j7s9 (PM5 2) CO K 
W ^«SJC»«-r5^-f yf^h7X^* (NA 
3, NB3) t61lA^(HlS*#^-r5NMOS 
V^*^ (NM6 3, NM6 4) <Dtf— A* 
a<^PMOSh7^^ (PM5 1) O.KW^t 
4& fcSV^AMWPMOS h7^* (PM5 
2) ©KW^WiKSJ**-**^ yf^h?^ 

* (NA4, NB4) Sr#JPUfctco-e$?5o H15C 
^1"**ISo^S8coil5«ffifflTV7 p lHl85 2 7 1(1 Ell 
4(d^-rffiflffifflT^7 9 [ElS&2 7 2 4:W«. H.1 0\Z7jk 
1"S»tiBlHl»tw, ^^fy^h7^^ (PA1 
-PA4, PB1-PB4) Sr#JDLfct^"Cfo^o - 
CT\ ^yfy^h?^^ (NA1-NA4, P 
A1-PA4) h««KlH\ ffil««-S- (A) 
JD3*U Sfc, *4 y^s^Y?^** (NB1-N 
B4, PB1-PB4) httSfctt, *J*I«* 

(B) *«B«niS4t5 0 

Vout-Vi'n+Voff • 
HI 7(0El»«^-ett, TIE (2) sClc^fJ:? 
iC N ttl^mjE (V o u t ) ft, A^«EE (V i n) frb 
^-^ir^hflJE (Vof f) a*«£$ftfcfc£>fcjfe5 0 

V o u t =V i n- V o f f • 
B18I4, *H16coj#IBcD KWyK7-f^l 3 0<O£ti 
*ao«j*Sr*-*-H-e*>0, 019(1 *SSSco^ft|cD 

s/^-Y—b H 1 9 K«-rm^«ffiW:, Vofh 

vo f i to*?*? vn&*m^t&M&mT>7m&2 
7 2 ticmmzthz kwx«** (d) e#tt, *s 

^«HfflT^7 P lHlK2 7 143j:tWB:«BEfflT^iaK 
2 7 2^ibttl^^^^ffl^«JE5r^1~ l b^"e&!9, -CO 
iti^ttflEfcliS^-t. VHitS5SJEffiT^7 P lH]S&2 7 1^ 

7 l^feffl*Six5jEa<0HFII«I, VLf4(S«EfflT 

v:7T§Itt2 7 2^^"7ir^ h«JESr«pfc*v^c, ®m 
jEffiT^^[HlK2 7 2**e>ffl**lx5aEa<oHf««ffi-e 

[0 0 6 01 il 9 0#^Aft- M^i"«t5 

(C, Ell 8 {C^-TMBUbIK 1 5 2frbtiit)£tlZ>M 1 ®i§ 

* (A) *jJ:V*J«S-» (B) J2. 2 7V — A&tc^co 
&fldS£3ESJx ; 5 0 Lfci5oT, 0 1 9 ic^-r<fc 5 
Vo f h©*7ty h«J£fcj$ofl5*ffiJS7'J':/ig|&2 
7 1i, Vof 1 0*7-fey SWEESr^oteflffifflTV 
^H»2 7 2 iKftKShi KM (D) in 

27 1frb (VH + Vofh) <Dn&.&mtl£tlZ>tK 

lfrb (VH-vofh) ©sjE^w^j^nsroT?, *t 



[0 0 5 71 014 iz.Bi-*nMV>J&W t <Ofem&.RlTl/ 
7*[USS2 7 2C»v^. MflWI-S- (A) #HW</K M 
IBUS* (B) L W^/uroS-o-roiH]S&«5££|2 1 6tc, 
MfflHM- (A) tfSLW</K WW!-* (B) #H 

u^/^m-t'om^m^m 1 7 »c^i-„ 0 1 

6, 11 7 |C(2, 016, 131 7\Z7F-?Tl'-7m'&%. 
8&2 7 2T-I2, A^flffi (V i n) ffftfaiStL&tJjBt 

©Mosh7y^^t> m^fla (vout) as'Jftif 

■5 J: olzLltho-ebZo ^rfti-'i: 9 , Hi6roiHiK« 
J*-Cf4, TE (1) 5£ic*H-.fc 5 fcH^«ffi (V o u 
t) 12, A^WE (V i n) \Z7fr7±y h«JE (Vo f 
f) tfsan^ixfc-bcoi&'S. 
[0 0 5 81 



[0 0 5 91 
[»2] 



(1) 



(2) 



j&1-5ii5ifi;r:}3v^-c, MMS-ftr >7®& 2 7 l <o^-7 
ir-yhmiE (Vo f h) KJ: 9*C5flttO±#*SJ:V 
«^tttt«!*^5. 27W-Ag©l 7-<^B 

««ffi«r>'7 r ia»2 7 2a»e> (VL+Vof i) 

ttafl7y7"@K2 7 2«»5> (VL-V o f l ) Ott 
jEa*l±i;fj£ix5<E>-?, at^-TSli^tcjoV^T, teSUffl 
T^7m'&2 7 2<D*7±y b«E (Vof l) K«fc*> 

•3, 0 2 0 fc;5H-.fc 3 iSSSJEfflT>'7'lElK2 7 1*5 
±tfte«JIffiT>:/lH]S&2 7 20*7*? hSJE (V o 
f h, Vof 1) K<fc9£C5»g<0±#*3j:U^'> 

12, £&1-5 4:7W— A^tBjK&ti-s©-?, ai 9 (c 

[0 0 6 1 1 **5* OTIEH1 9\Z7frtf<{ Y~d 

(2, (a) *jj:t«w«flr-* (b) co^ts*, 2 

7W— A»K:R<E-r*J:5«-Ufc* J s (A) ft 

iVMWW-S- (B) ro&tBSr, =S-7U-ArtT*2 7-rv 

C©^g-Oilj^«®|£Sr, 02 1, i2 2l^t„ 0 2 

lit, (a) #nu<</M)m^ mwzmTis 

7"I1]SS2 7 1*5 (+) <Dir-7-ty hMS. (Vofh) 
«\ &mi£mT>-7®®2 7 2fr (+)■ O^^-tr-^ h« 
5 (Vof 1) Sr»o#^T-fe 9 , 02 212, *J 

fflHt-f- (A) dSHU^/KO^Pli, mW£R}T^7®&2 



(12) 



7 1 & (+) (Diry^v h«E (V o f h) £, 

mr>ym^2 1 2 a* (-) (vof 

1) 4r#o#&"ea!>$. vvFft0>#frK*sv*tt>» ass 
mmTl'7'®&2 7 ltStW£MER7>-7mK2 7 2 

(O^-^-fe?/ MJE (Vo f h, Vo f 1) {c«fc9£C5 

JWEfcfcS. Ld»Lfta»6» WWflT* (A) &ZW$m 

(b) ©tstifc-, ^7WArt-!?2 7'fysi;£fe 

£-gr5w£l::J:9, 02 1, HI 2 2 Km^t X 0 fc, ?'J^" 

n) t^-ftrrs©-?, «t 9 jss^^^h otc*^§ 

*t5^*®ffi't , tcjKS5dSia:fc^< fcS„ ft**, 02 1 
*fcfi0 2 2 fti, 1 7 W— 2 7 -I" ^Sf-SJffilfa 
(A) SSiWWWfir* (B) co^tgSrSfe$*T?U^ 

< LX^Ztf, 2 7^^fe-T?&<-C : fe.}:v^ii^5£ 

10 0 6 2] fiTR *39fc©J**Bfc*SV*-(\ MfMt* 

(a) , teitnwww* (b) '«r*j«i-s*jfeSriftM-f 

5, H2 3 tt, *5Q6©»«<0 K W > Y74'< 13 0 
^(DfiJWdlSS 1 5 2rtwSSB[aSS#^?r*i"^'a y 

IU0lc*1-<fc?t-, *iWI©KW^F 
7>f'<l 3 OftafflWilBl 5 2fi(C|i, J /7hV^- 
^153, <WHIflM3-£j£laIB4 0 0,7 W— ABttflT * . 

4 10, i/7 YPuytJ 77i"ff -f§-£$;[E] 
SS4 2 0, >7 Yl§>?n-y9>&!m%± 3 0, 

4 joiU5^/w^jl^lH]S&4 5 O^ttbiX 

[0063] 02 4 12, 023 {£^i&JWi-S§-£j5S;IIlS& 
4 0 OroHJKflt^Sr^-t-lHlKE-efefJv 02 51*, 0 2 
4K»i-*JW«*4*iaK4 0 0cDl&f^$-|ftW-r5fc* 

©*^j*^-r-h-e$>-5„ *iwm-£j*is*4 0 oki* 

^ns/i7 (CL1) ^A^^ix-So Z-<D9nv9 (CL 
1) (3, 02 5td^-t-J:5(C, Dl7yy7"-7oy7" 
®& (Fl) -C-2^iS$4xT^ n 5/^ (HCL1) fcft 
9, S^t-, CtfJ^n^ (HCL1) ttDS7!J5'7" 
•7ny7'lE|g& (F2) -C2^ja*tvT, ^'/^ (C 
LI) &4ftm£fttc?u yi ? (QCL1) ttti. £ 

fc*C7U- A^SJIf-f- (FLMN) ^A73^tb-5o * 

*j, z.<D7v—j*mmm^ (flmn) ©^^sico 

v^-Ctt*3£i-5. (FLMN) li, W 

(INV) X'Kfe£tlXiE-f§r (FLMIP) t 
" (75fS-§- (FLMIP) (2, 0 2 5 (C^Ti 5 
DM7 y yy- 7uy7~®®. (F 3) T-2#/S£*l 
TflW (HCL1) i&9, wOft-i- (HCL 

1) (2, DI7 3 yT*- 7ay7>m& (F4) T?2^ 
SflT, (FLMN) &4ftm&ftt 

(QFLM) t#S 0 *LT, (QCL 



1) t, flW (QFLM) tli, SHlHttafrlBlB (E 
XOR1) KAASfU #»WI»afIilHlK (EXOR 
1) (CHOPA) a*tti73£ft, C©ft 

-)§- (CHOPA) Sr-f (INV) T?R*rt-5^ - 

ttcj: (CHOPB) *4js6**i*. 

(CHOPA, CHOPB) ttl<"</W7 h\B\&X*\>"< 

ztixMWB-* (a) mxfmmm^r (b) t 

[0 0 6 4] rtU££9, M*pffi# (A) *5j:tflH9Pfll 

(B) ©-EtfBSr, #7U-A('?f2 7'fyS, i^2 

(A) asitflMWM- (B) ©ttftSr, 2 7V-A|t 
Sife$*5^(CC±, (FLMN) fr 

4#^Lfcff-5|- (QFLM) £, ft* (CHOPA) t 
L, -©ff# (CHOPA) (IN 

V) "CK(KL-Cflr-» (CHOPB) fc+fUiiV*. -© 
*§£-Kli, 0 2 4 |£jj*-*HJJWflr-*£j*E!&4 0 0 K*JV^ 
T, DM7 y yT"- 7ns/7*lsIK (Fl, F 2) , ioi 
tf»ttW»aSH3IR (EXOR1) tt^»fcL*V\ * 
fc, i©«*f9**J«iaK4 0 0-CM:. DS7yy7*- 
7ns/7"lE]i& (Fl, F2) li, 7V— A|g«^-§- (F 
LMN) T'^fflfk^nS, DM7 y j/7" • 7 n y 

7'tHlSS (F3, F4) ti, PORNW^J*lsJSS4 0 1 
d^©«-§- (PORN) -ClBJW^StU*. ^©PORN 

m-%£.f&®&4 0 1 sflffirom^mjE (vdd) 

^JE-r-5^JE[IISS4 0 2 t, iro^|£|IK4 0 2©til^ 
^ATJ^tuS^r V^— ^islSSil4 0 3 £-C-«/&$*t3«, 

comas«j± (vdd) fit, 0 1 ic^-t-«agisi8s 1 2 0 
rtoDC/DCay/<-? (0^-s-f) x-£s&£:iiz>n 

ffT-fot), wCOmaili£E (VDD) (i, 

©poRNflm^diia»4 0 i©flr* (porn) ii, 

Ltfic><©raLU"</l'i:^5©-e, Dl7yy/-7a 
s'7 , lHliS (F3, F4) tt, fSS*^*^=— ;v<omM 

[0 0 6 5] fctc, 7^i:^JS©^«g^i*5V^-C, 7^-A®; 
Mtfll-9- (FLMN) *£dtt-S3fri£«:R0i-fS. W1E7 
(FLMN) Sr^-TSl-ii, 7W-A 

-c, Huisy- h K?-f ^1 4 ot-ti, ^nwssi 1 

0i^7V- ^MMJt^^ttJTj^^SWT?, r©7 
AHi&^'ft-S-Sr KWV K9^r^l 3 0lc-bA73 
-t*Z5\ztlMi. «AC7U-AMWI* (FLM 
N) «r±J*1-5ita*prtBi:*5. Ui»L**e>, ^© 

^ST-ii, Kw>K7'f/<i3o zmfc-rz^mfrM 

^fo9, iiii:±9, 7*y ^hE^s«<oaa«i^^-^ 
4-3S3li"5^S* s *>5o -eLT, 7°yyhaEMS«©E 



(13) 



K«*y-YX#tt*S§EffcU EMI (e 1 e c t r om 
agne t icinter ference) l/^/MEST 

[0 0 6 6] *<Dfcft, **JS<D»*-Ctt. S^fHffS 

t no^t) kwvk7^^i 3 oicttwrrs;*^- 

S^^-h^/w* (£tl\ 7 V— -MB**— 

*Jxfc:J:!K #7 u-A<DSJ 9 #t? 9 grfMK U 7U- 
AMBMt-g- (FLMN) Sr*j*i"5J:3lcL"CV^5 0 
[0067] B2 6I4, 023 MSM-7 W-ABUfi* 
^j5fcES»4 1 0tf>EIB*J*&*t1§]Bia^fc>K 02 7 
ft, 0 2 6JC*"T7W— AB«fl-^^|HlK4 10Oi 

JIB-ett, ixffl^^- H^VWMI, ?n y m 

(CL2) (0 4S»I»©/^S» 7l/-Art^-h 
^Vi^it, ^n^^fS-g- (CL2) mjSjB#0V^* 
ifi^^ofccOi-T^o H2 6fc*5V*T, Di7y^7' 
7ny7'[SIS (F11-F13) ft. * n ^^^A^7 
flmi^ny* (CL2) aSA27£tL5 Q L/c^oT, 

h»*/u;*ft, (CL2) C^ILTDS 

7J^- 7ny7T§IB (F 1 1) (C^^tb, 
(STE I O) 4:45. w£>«^ (STE I O) ft, 9 
uy? (CL2) (C^LTDM^y . yayzfm 
B (Fl 2) «* (QD fc*9, 

|C, C(Dft^ (Ql) ft, (CL2) fcRJJBL 

TDS7 y y^- ^ny^lUK (F 1 3) CyyfS 
ft* (Q2) £<0flH§- (Q2) ft, Dl7 

y yf • 7n^7 P [eJB (F14) 0^n^^flr#A*« 
^-IcA^jSit, Di7yy^«7B^@» (F 

14) 0>^-*A*«HF- (D) (at, (STE I 

O) d?A^^ti5o L^oT, — b^/u^iS^n 
s^ffi* (CL2) <Z?4jaSS4>co^/u^i|BS:«fo7U— 
A^*^- hX/i^^fctUt, ^ODS7 U s> 7* ■ 7n 
y^EIK (F14) ©QtiWfiHU^/ufcftS. 
"C, DS7V *7Vy-?m& (F14) OOQW^J 

(FSTENBP) kKZ><DX\ — f^/wxil^{§ 
# (FSTENBP) HtHW^JrftS. DSJ7 
y yf* 7Uy-fm& (F14) 0>QfcH#i:, «H§- (S 
TE I O) ift, ^VKIelB (NAND 1 1) \^X1l£ 
C^^KEIB (NAND 11) 7u— 
ABMf (FLMN) t45©t, 7l/-AB«|f 

(FLMN) ft, (CL2) ©2»»»»tL 

(CL2) <Z)ljaSB^^/v^i|BSrj$o7U— Art^* 



(F14) OQffl^liL^t^5o rtUcJ:?), * 
^-h^^aWft* (FSTENBP) ItLl^/l-i 
71/- ABSWIf (FLMN) fl, 

[0 0 6 8] fc*3, #Di7 9 y~f - 7p^|B (F 
11-F14) fl, (RES ETN) 

£*l5o *Hlfi©»tBK*5V^TH, ^ coffin (RESE 
TN) tit, *n<y* (CL1) <OR|E«*S:flWL 
TV^ 0 *HJSO^-Cfl x 7^^^-f 

'*/W*fi, *o^*«-g- (C L 2) (D4jSffl#<0A*/W* 
«*#o#^fcov*TRWLfca^ CixKRSSit-Sfc 

tz<D^ Bf*JHnL^^fc*57V— (F 
LMN) tfS^PTfB-efclXtf, 7V-Affl^?-h/^ 
* tfv^/u;* Bflttlc^K^BrtB-CS>« 0 
[0 0 6 9] *JfeKcO»lBHCj3V^"C, »1#B©KW 
>K5-f/<l 3 0(£ft, **#J»3S«1 1 0^e>7l/- 

H^FK>F7^1 3 Oictt, S^fflffStll 
0^7U-A^^- h/^/u;*;feJ;tF7 v~ Art** 

^K9-f^l 3 OfcSav^Tt, f8BLfctt«£&?Tte*£ 

s<i 3 o^a*-r5iK*as*><5. z<Dtc#>, ^mm<om 

ffi-Cfl, 0 2 3 t£*iv</u*£j5fclElB4 4 0 T\ * n ^ 
*{f-^ (C L 2) <D4j^#0^/u*ffi£^o:7U— A 

^jsKIh1K4 4 0t?*j*Sixfc7U~^^^— H/^/u^ 
Sr*KW>T > K9-f^l 3 0 J: 5 \z L-CV^ 

[0 0 7 0] J^T, KW^K7^13 0^ 7 1/ 

££*-t-5#2£Kov^ttWr5o 02 8fl, 02 3fc 

»1 5 2<0»f^€rRKi-«fc«><D^>f Aft-htfc 
5 0 02 Si^-Ti 5tC v i/7h^oy^^;H| 
*fej*EIB4 2 Oft, h^/^*A*S*t5 4:, 

HU-</U<D4^ — y/^m^ (EENB) Sr->7hffl^n 
y^±«iaB4 3 0Kffl*i-5 o C^ICJ:^, V7hffl 
^n^^^[HjgS4 3 Oft, (CL2) fcplffl 

Lf;V7hffl^ay^^L, ->7 h V^^IhIB 1 
SSi^a^-r^o V7 M/^^EIBl 5 3®BO#7 
y 7n 2 /7'iaBft, (SF 
Tl-SFTn + 3) ^Jil&ffl^L, ^ixKiD, A* 
^^15 4(^x^^7 5,^^50 *^c, S 
FTn(OT ? -^^i9^Wf-^ft, 9 ay ^ (CL 2) 



(14) 



1 3 0 ©7 Art^^- 1 45o wCC, S 

FTl-SFTnOf-^KOMffifS^t A#i"^ 
*9 1 5 4Cl#l^n#l©*^7-^S:7yft5 
SFTn + l-SFTn + 3^)r 
— ^St9i&*ffl«*tt, 7<h^^9 1 5 4IC^tt:x— 
^Sr7^^-T5fc«>KttftffiSixftv\ rcDSFTn + 
l-SFTn+a©^— ^*9ii*fflfll»tt. fcHtf) K 
WyK7>f^l 3 0©7U-Affl^^-f^** 
^Sfc*K«fflS*t5 0 BPt>, 0 2 8 5 IC* 

^ay^4j*@B4 5 0^ S F T n — S F T n + 3 <D 
^-*Bt9i&*ffl«*fcS<5#* 9^v9 (CL2) <D 
4 W«^/v^«*»o7 u-^^^- h 

(FSTENBP) llL^ti^*C\ ^A^a*?. 
|HlK4 5 0fi. 7U-^?- h/Vv-^ (1P*> % SF 

K?>r^i3oea*t5. ^-h/^*^ 

(FSTENBP) ttH^t4©-e, »^u;*a 
^0K4 5O|j:, Affl^i?— h^/w^SraSiU 

JfcKWyK7^^13 0lufflAt5o 
[0 0 7 1] ::*e, ?ny^&t@B4 50ilt 
H\ ^ijx.tix 02 9K*i"J:5*fc^aHEEWtB^*> 
roH2 9i^i"^ay^^IaI»4 5bH:. SF 

d^7°[HK (F2 1) <DQtH#«rR<E*ii\ 
s<-? (INV) -CSfi^ttfcSFTn + 3cO^-^Sl 
5 5i*ffl«fe«<5#^ D^yy^ny.^TUR (F 
2 2) <DQti&&Rm£l£Z>o Sfcfc* F21tF22 

(EXOR2) |£A*U COSMfiW»3afPE* (EX 
OR2) frh9w9 (CL2) <0 4«aB^<0^/^« 
^o7W-Affi^^- hA^u^Sr^fifc-fS J: 5 t-Lfc 

[0072] z<D£?\^ *mm<Dwmx*\%. #KW 

yK7>f^l3 0rt(^V^, r7W-Affl**— 

h/^^i:Sr^J5£i* ; 5 J: 5t^b 
fccDT\ wixK-fcO* KWyK7>f^l3 0Sridtt 

1 3 Olc^T. #:7U~acd^9#^9 ^f&ia-rS- 
[0 0 7 3] 0 3 0 tt. *H16<OJKfl8ro > Y7<< 

Ofl^^KW^K^^l 3 OSrfllfiKi" 5 

(D) i^^nSffi^^tt^tv, ^«^««[b]^ 
<0«^ftl^ 7-?7^S82 6 5, l/^7MiI 



B15 6, 6 1, J3il5ry7 p ia»*t2 6 

[0 0 7 4] sL<DW<A->:7 MaSSl 5 6lCf4, 36** 

-(ni§r&^, W^^7hBBH5 6m 0V-5V 
<Z>A*«ffiSr* 0 V-l 0 VcottJEtcv-</u^LTW 

ffMOSh/^? (PSB1, PSB2, NSB 
1, NSB 2) £fttf1-*iK***fcofc 0 
KWyffitK 5 l OVOiSWEEMOS h7^^ 
tt, y— * • y^BE^S VOffiWJEMOS h9 

Lfc^oT, V</W:7 MSBl 5 6 i: LT, y— ^ • 
Ki^^V^coBJE^l 0 VOOS5WEEMOS h^v^ 
(PSB1, PSB2, NSB1, NSB2) Srffiffi"f 

3 o«:«*i-5**«ll«@Krt-ev^t/7 na»i 

?>f/<i 3 o^«j^-r^^*^m«tEii^o®#^ffi^^ 

[0 0 7 5] 0 3 2 tt, *HaS<0^«<7> U^V7 MB 
^156 KflgJB S*i5 ^^^/^ M3K(0#^S:*^Ih1 
BSia-C&So 03 2\^-TV^/^yy MUlStt, PMO 
Sb7^^ (PSA1) iNMOSh?^^ 
(NSA1) fcOlHfc. mJE^T^OPMOS h7^ 
*9 (PSA3) i'NMOSb7^# (NSA3) 
fc(Off?yiHlB*s, PMOSb7^^ (PSA 

2) tNMOS h7^^ (NSA2) t<OW^» 
EHTffl<OPMOSh/^^ (PSA4) t NMO 
Shyy^^ (NSA4) fc<Dil^J|Hll»^»A**t-C 
iu!S0 3 u:Stv^V7 MUS&tffl^-r 
5 e ^^T% PMOSb/x^ (PSA3, PSA 
4) . ioilFNMOSb7y^^ (N S A 3 , NSA 

(GND) tOF^<7>cf 3 K^>l:^ /< ^7'^m^ (Vb i 
s) j8Sppfln£ix5 0 

[0076] @3 3tl 03 2\C^fU^/U^y M3& 

<o#«omffi«[?»*:*i"Ht?fc 9 > 0 3 3 ft, mmm& 

(VDD) #8Vh /MT^tfi (Vb i s) iMV, 
A*«BE3&s o V~ 4 V(0»^(0#SBcoS[J^S:*"t"l2l"Cfc 
5 0 ^JLTs 03 3SrffiV^T, 0 3 2iZ7jki~\''<tW7 N 
iaB<Z>«lff*»M"r5, 4\ A*«ffiJ» s 4V<DHV</u 
_<D*S\ NMOSF/X^ (NSA1) <oy-htt 

«icn4V^Bi*nSix, NMOSh//^^ 
(nsa 2) <D?-hmm\^ 0V WW<-?T?R 
te^tufcA^mH) 39ssi*n*Jxso-e> NMO S hv> 



(15) 



V*9 (NSA1) tt^s NMOSF7^? (N 
S A 2) tt*7kt£&o LfctfoT* m3 2\C7jk1- 
(a) jfc^mffittOVfcfctK NMOSh?^ 
(NSA3) oy-h«ffi(-i44 VO/<>f7^ttt 
(Vb i s) *SB]*PcFiX"CV^5©"C, NMOS 

(NSA3) fiM-^fcfclK B3 2ICS*-*- (c) A 

[0 0 7 7] Sfc, 0 3 2C*t (c) jfe<D«ffl[*S0-V 

PMOSb?^* (PSA3) 
8SCt4VC!)/<>f7^ttt (Vb i s) ffiftlM&tlX 
V^<D"C\ PMOSf7>^^ (PSA3) OV"^ 

ilioy-^tW^TtSo :<opmos 

^ (PSA3) coy— *IMfcH:. PMOSh5> 
(PS A 2) <D^— h«SJwfpiP*^5<0-e, ^tU-i 
VPGS+VPth=0 
VPG-VPS+VPth=0 
VPS=VPG+VPth ■ • • • 

fit, VPGSJ4PMOS h7^^ (PSA3) 

— h • y-^Wflff, VPGI4PMOS h7^^ (P 
S A 3 ) coy-hffl/Eu VPthttU#v^««JE-efc5o 
Lfc^oT, 0 3 2l^t (b) IP*>, PM 
OSh7^^ (P S A3) (DV—^mML (VPS) 
i4. tO^-Mfi (VPG) {CL#W[ii;®J£ (VPth ) 
SrJn*Lfc«ffifc*tK PMOSf7^^ (PSA 

3) oy-^lfi (vps) (4, **>y— h«!t (vpg) 
(=4V) ta^L<#-5o :<DPMOSb7y^^ 

(PSA3) oy-^mBE (VPS) its PMOSh7V 
(PSA1) OKW>t«©K^^tff (V 
PD) Kl«?LlvcrC\ PMOSb?^? (PSA1) 
jSt.tfPMOSh?^? (P S A3) tit, y — 
KW ^MWJE^s VOWffPMOS b7^ 
VNGS-VNth= 0 
VNG-VNS-VNth=0 
VNS=VNG-VNth • • * • 
<BU VNGSJ4NMOS h7^^ (NSA4) <Dtf 

— h • y — *M«I£, VNGI4NMOS Y7>*J*9 (N 
SA4) h«{£, VNtht4L#V*ffi«JE-e&5. 
Lfc^oT, 83 21^1" (a* ) j»<0«ffi..fiP^ N 
MOSh7^^ (NSA4) <£>y— (VNS) 
i4, ^<£>y-hmte (VNG) a>e>L£lHSSJ£ (VNth 

) Sr9lv^fclffii;*5, NMOSh7^^ (NS 
A4) <Dy-*«5C (VNS) 14, -tcD^-h*** (VN 
G) (=4V) |C#MPL<*5 0 :©NMOSh7^ 
(NSA4) <£>y — ^flffi (VNS) 14, NMOS h 
7>*J*9 (NSA2) (OKl/^yt^KK>lffi 
(VND) td3?LVMZ>"C % NMOS h?y^* (NSA 
2) JoitfNMOS h7^^ (NSA4) tit, 
y — ^ . y«ffi^5 VOHSWJINMOS h?^ 

[0 0 8 1] 0 3 2K/7t (a) MOVt, 



9, PMOSh7^^ (PSA2) as^fcftO, 
EI3 2IC^-T (b* ) ^co«ft:(4 8 VfcfcS. 0 3 21c: 

(b' ) ^©«ffi* s 8 V£ft5 (b' ) 

0«{fe*s^--h««KffJnS*tSPMOS h 
(PSA1) a«*7fc*S, *L-C, PMOSh?^ 

(PSA1) PMOSF?^ 
9 (PSA1, P S A3) tNMOSh7V^ (N 
SA1, NS A3) t^b^S b7>Z?x9<D\B.&m& 

\atmffii>mtifa^<ox\ pmosf?^^ (ps 

A3) coy-^«®coy-^m^ (VPS) f4, TIE 
(3) a<oJ:3K«**t5. 
[0 0 7 8] 
[&3] 



(3) 



[0 0 7 9] ifc, PMOSh7^*-(PSA2) 
&*>1~S>Z.k\ci:V* PMOSh7^? (PSA 
4) Wyl, H3 2lOTf (c' ) ^tffit8Vi: 
fc5 Q Sfet^ NMOS (NSA2) 
7-Cfc?K PMOSh?^* (PSA2, PSA 
4) tNMOSb?^^ (NSA2, NSA4) t 
^6*5 h7^^^*^fi?«lsII»{C(4«^5«E*U*V^ 
T\ NMOSh7^^ (NSA4) £>y — J*S®<£> 
y-*«tt (VNS) J4, TIE (4) ScD±5lc3l£ti 

[0 0 8 0] 
[*4] 



(4) 



(b) ^S4VO^ *EH» (INVP) (DP 

MOS h7^? (PBP 1) a^^ N NMOS 
>*J*9. (NBP1) &*7kt£Z. -f^<—9 
(UK (INVP) COPMOS (PBP1) 
tNMOSb7y^^ (NBP1) ir<Dffl(CI4. PM 
OSh7^# (PBP2) iNMOSh7^# 

(NBP2) fcoaWJiaK*s»AStt, I«0MOSh7 
l/*?*9 (PBP 2, NBP2) oy- FWSlCtt, 4 
V^MT^ltt (Vb i s) i?H3*PSixTV^50"e, 
ffi* (Q) f48Vfc#5 0 jft!ELfc#D< . 

NMOSh7V^^ (NBP2) (OV— *tt{£{4, * 
©y-htttClWL<45©t, NMOSh7^ 
* (NBP 1) *5j:tfNMOS h7^? (NBP 
2) i: LT, y™ * • KW ^ffilBEE^ 5 VtD^WffiN 
MOS h?^^^Srttffli" 5w fc*SRTffifc*5o W 
fc, ^^-^IUSS (INVP) (OPMOS h7 



(16) 



9 (PBP1) &*7. NMOSh7^? (NBP " 

1) frirXD^Wt, PMOSh?^* (PBP 

2 ) <oy-*m#t4, h«ttlw«W?L<**© 
T\ PMOSf7>^^ (PBP1) fci^NMOS 
f7^^ (PBP 2) tit, V— ^ • KWVfS 
WflE^ss vcofiBffiPMOS F7^7^Srftit5l 
t* s "pTffit*5 0 C*Uw£9. #IO£<^?&T*[4. K V 
-Y^F?^»<1 3 0fr«rici-5H t »^«ttaIil»rt(-33V^ 

[0 0 8 2] H 3 4 14, *H*©«»OKWVK7^ 

/U30 ^r«J*"r5M £ »^wllala*rt^-*v^"c, 

V7 MUSS 1 5 6«3iS|6»5«««:»Mi-5fcft<o«a; 

H"C*5« laiaufcvM:, d (o) — d (5) t4, 

9<Dfr}Zi/ MSr77^t5f-^75'fa2 6 5 
rt<Z>7 5^IB», LS (0) -LS (5) J4, y^y^m 
ft (D (0) -D (5) ) St3iK(4e>ix5 v-</^>^ h 
(SKI 5 6^W^V7 MelK-efcSo B3 4K/Tt 
4 t£5fcco w^uv:? MelR£:SfH1-5i:, y~ * 
'. KW V^Wi±^8 VcDi^BJEMOS b7^*S: 

JfctK X— ??yf«2 6 5rt<Z>2oe0 7S>^l§l!&fe 
y— . KV-f vFpWJE^S V<D{SBEEMOS b 

dS/h*<-e*. ctucttK *HJ6<o»*8-ei4, 
*ai8rtttt*<o 1 IB© MUKWSdaabSB 

[0 0 8 3] Z(Dtc#), 0 3 4 {CjjkTX 5 *HJS<E> 
®f&"ei4, ? f -*7S'f«2 6 5rt«>#9y^ia»« 

E|3 4(^/Tt (LI) 0>ft£«rK KW^K7>f/<l 

[0 0 8 4] 0 3 "514. 13 3 2lC^-fPMOS Yy>^ 
*9 (PSA1, PSA3) Joi^NMOSh^^ 
9 (NSA1, NS A3) <0WB#a£*1-S&Wriiia 

-e*>5. iaiHfc«-rJ:5«-. pa¥*ttSS2 0fcn* 

fi!EStufc#pa^*ffffl* (2 5 a, 25b, 25 
c) , *5±tW-h«« (27a, 27b) CiD, P 

MOSh7^^ (PSA1, P S A3) 
5 0 ^<0*&fcl* pl*»**« (2 5b) (4, PMO 
Sh?^* (PSA1) PMO 
Sh?y^^ (PSA3) ©y-^««i:S:iffllt 



V*5. pM**^S«2 0tCp^^^^2 2^ 

j#J*£*U r.<Dp ^^/i^g|«2 2^lc^^jxfc ; &nM ■ 

(2 4 a, 2 4b, 2 4c). JSitW-h 
tffi (2 6a, 2 6b) NMOSb7^^ . 

(NSA1, NSA3) &m&£tlZ>o -^t&(^ n 
m^WWSi (2 4b) (4, NMOSf7^^ (N 
SAD OKWvWfci:* NMOSb?^? (N 

s A3) cdv— ^««t*jHtffl ltv^s. pi 

**ft»E2 0KU40 V£>«JE2^ $fc, p ^m/u^g 
2 2 [£{4 0 V0>«ffij8^ n!?3i/l^a*2 HCtt 

8 VcoWE^BJDSttSo 

[0 0 8 5] Lfc^oT, nl^S8(2 4c) k 
p »>ai/l^«2 2 b<om, JSiVpi^WfrW (2 5 
c) t n!?ai/Uffi«2 1 t©Rll-J4, ft*8 VOiTiJE 

t4, #J*.tf, 2»KW^*lit (DDD) *?fc4 9, £ 
(DSS^co BJE S: IrJ _h $ * 5 j&B fl* *> 5 o 

[0086] 2 ] ^m^mMmm 2 <d 

JB***^*— >W4. KWyK7^^13 0rt<Di* 
HffiJB^a — 7 8ifcf4^Smi±fflT f ^-^[E]fS 
2 7 9 £r=»JE?S;1-£ h7^^^ <D*S:^* < 4 5 i- 

£-T5. «T, **J6<o^ffl<oKV^^K9>f^l 3 0 

[0087] b 3 6 f4, mw^Mmm, iokw^k 

9-f 3 0 ^<DrS*I±^^-^tH]£§2 7 8 33±tWE 
mffiflj^a— i*T§H»2 7 9 <D®&M$,%7F-r\Bl&mX*h 
£ 0 **5, HI 3 6^(4, E«tt«W«Efe*iaai 5 1 
a, is±tMl«4**il«ffi*filtiaKl 5 1 bco»lElS& 

78(4, ffl*«^Ki^J88K*^fc6fl<Oi«»ffiPMO 
S h?^? t 6fflc0ffiWJEx^V-ixV3^PMOS 
h 7 t -C«^S*l/5 6 4 f@co > 7 ^S?* 

(TRP2) IWE^b?^^*^ (TRP 

2) ©a^is^tRW^w^^H:, Ptwmffi^iaKi 

5 1 ai^tS^7>fVl 5 8a Sr^LTW^SixS 

^Yy^i/^tn (TRP2) 5r«^;1-5 6M<oMm 
IEPMOS by \s*?*9 t 6M<D&WiJ£y7 ^ 
PMOS b^^^^^tv^tvoy— hWSfci4, ^ 

^co^if ^ hit (T) fcsv^-tosfitr^ hffi 

[0 0 8 8] ®«JIffl7 f ='-yiHlS&2 7 9tt, ta^iffi^ 
tclS3?iJgEi^^tvfc6f@©SWiENMOS h7^^t 
6i@coiiBffir f 7'W3'v / 3 vnmos h7^^ tr- 

»^$^5 6 4P<Dh7^v ? ^^?lJ (TRP3) Sr^ 
L> «nE#h5V^^5fl (TRP3) ©U^ii^fcS 



(17) 



*t<045mci4, FfRNtBE£j$lelB 1 5 1 bj&»fe*ff'<* 
7-fV158 b^LTtB^$^AStt»6 4PtM^ 

(TRP 3) «r«ja-*-S6ffl©i*BffiNMOS 

6<@<Di!5iffJ£7 f 7'Vs'->3 VNMOS h7>^ 
y-^ft-etuay— htt&Uite, V<;\s*sy MUSSl 5 
6^f>/U^$tt-5 6 If y hW^fflT*— *©#tf y hffi 
(T) $>5VM4-?:<DSSSif y ME (B) asBff^Wifi^-S- 

[0 0 8 9] i»J;5t-> HtfE3liS©^f& 1 cD^WE/B 

64mmm^ 1 2 ®<DMosh7>v 

iSft (D) ijifc»><£>MOS hTV-^^ro^tH:? 6 8j@ 
(64X12) t#5 0 

[0 0 9 0] iS¥, *A«**E«C*JV^-CH:, 6 4 HfM 

a**»?> 2 5 6 pgm&^kX 9 #PW^^?55ii^-oo 
fc-5o LfrLtt&b, ^JtEWSmEfflx^ — y*[§]S&2 7 
8i<£«ffifflx=<-y*lEl8&2 7 9 fcfcflSflLT, 256 
PWMBSSrfT 3 # K v-f ^«*Hl (D) Sfc 

9C0MOS h7^^©ESl±4 0 9 6<@ (2 5 6 X 
16) fcfc*. ;0fc»/7*a-^S2 6 10i6ft5ii 

WMftgREIB (ICfyT 1 ) cQ^y:/iMXa57c#< ifc 

[ 0 0 9 1 ] m 3 7 hfc, 3fcHtt<D^lBI2 © KW > K? 
-*'<1 3 O^WiSSUEfflr = -y*|e]8§2 7 8 i, jEtttt 

PtnmE^ieiisi 5ia toia»»j«^-Ma»H-c 

*>$. IHEIfc^ihJ: 5ic, :EffittP£ia®l£±j£le]S& 1 5 
1 alt, fu!EfS;&6©7£ll 1 <D J: 5 6 4 PW^<o|5Wlim 
EE«r£j*lM\ EiffiffiKl 2 l^"bA^^tv5E 
®tt»5MW^iaS*«JE (V" 0~V" 4) [zm^ 
T, lEffittroi 7RW©*llWMffi«:£rirt-'5. 
«*KU ]Ett&flfM*£E±j£l3!& 1 5 1 zZmfctZte 

5„ S5ttEfflr ? ='-^lHlK2 7 814, 1 7HM©*lMf 
PWffiOZVMcBSf-f-SJ&lRflMffi (VOUTA, V 
OUTB) ^S^I-S^^-^IhIKS 0 1 = 
-^0»3Ol-ffiWi*lifc!BlBfWmffi (VOUT 
A) (PI) fc-5V^(4Sg^- (P2) fc, £ 

BE^3-yEIB3 0 lTCft£Jl*:£lFfm*Bl (VO 
UTB) Srffi^ (P2) *>5V*tt»? (PI) 
5v*f7'^t3 0 2i > SR?/Wf7'V^t3 0 2 
a»felil*Sll5EvMcBWSfSJSl?f««E (VOUT 
A, VOUTB) NI<Dtttt£ (AV) Sr^jELT, V 
a, Va + 1/4AV, Va + 2/4 (=1/2) A 
V, Va+3/4 A V©ttiE£±^5S£2^fattJEE£ 
J&1UK3 0 3 tSr«-f5. 
[0 0 9 2] f^-«3 0 114, 4HR*g0>J|5lNf 



SiajE©tp*»?>, 6 try bfiO**^— ^W_hfiC4 tfy h 

(D2-D5) »i»*rsfBi»n«ffi*ajii-sj(5i 

xa-y*[eIS§3 lit, Mfc#S0>Aing||CEg>cfia> 

fe, 6 hOg*f-^©±t 3 h (D3~D 
5) lcmi-5^iPilH«flE^il^1-S^2 7 f ='-^[B] 

K3 i 2 t-eflij&$iT,5 0 jBi^a-yiaKa 1 1». 

6 tf y h©**f- $<T>±&.4 b*y h- (D2~D5) lc 
±9. mi#SOT^iPi^«JE (VI) 7#l© 
JffUVMOEE (VI 7) fctrlia, I3#SOflflI 
«E (V3) *V*US1 5#g(D^ipg^«JE (VI 

5) «\ *iiJe*t»ttu-c2iiiaRr5J:5^#j«*n. 

5, Li»Lfti9«?>, JR2f f =— ^EK3 1 2tt, 6 If y 
hOW**?— *co±$L3 tfy h (D3~D5) |C«fcB, 
|&2#@©|&l|SWfimJE (V2) *V^L*1 6#BOJB 
l»SI«BE (VI 6) 5r, liaS^i-SJ: 5tc1flfi£$tv 
5. &*3, Bl3 7{C*iVvT, OH:?*— y h* s L W< 
yu-M-VfcfcS;*^ y**f (M*.tf* PMOSh7y 
*Jxf) X'h<0. *fc, •14-r— * tfy h^HU^t 
^ViftS^-Y y^SR^- (flilxtf, NMOSh7^ 

[0 0 9 3] ::t V" 0<V" 1<V 2<V" 3 
<V" 4ffc5fflX-, $^7-?03 F (D 2 ) <D 
If y Mt**L U^O**, BfW«EVOUTA4: L 
T, VOUTB©HrW«ffiJ:9'b<S«ttro»»l«flEa*Ul 

3 If «/ h (D2) (Dlfyh 
flt#HU"</KB4§£\ KSSffiVOUTAi LT, VO 
UTB©MfW«ffiJ:'9 t>3S«tt»HWi«flEasa***t 
5o LyhdSoT, Z ©S^f- * <D 3 tf y h (D2) @ 
©tfy ^'(^I»H^'</^4oJ:tJ ? L^"</^^c^CT^';^^7 , 
W^f-3 0 2Sr^D»)^x., S*7-^03t*y|- (D 
2) irot'y M«iLU"</KO^|cBf (PI) CIVO 
UTA<DPgffiSJI£, (P2) \ZVO\JTB<Dmm 

«E5rffl^L, ^©3lfyh (D2) S 

(Otfy UtiSHU^^CWHEiiKT- (PI) (CVOUTB 
©PgfSttJESr, ^ (P2) (CVOUTAOPg^ttJESr 

a^-r-So dtKw«tt), (pd ©psp«jisr (v 

a) , ffi^P (P2) <Dmv$W£& (Vb) 
^(C, Va<Vbtt5it^t, flS2PtH«£^ 
[U8&3 0 3©RW-i^lB*i:*5. 
[0 0 9 4] »2Rm«fiE^lelR3 0 3 (4, (P 

1) tB«JIfflT^7 0 [H]ES2 7 l©A;W,!:©jig(-gM^ 

Siis^-r y^-*^ (si) t, -y&frmnmmTi'-T' 
@»2 7 lwA^w^saw*^ ^^yf*? 

(S2) Sr^LT*f- (PD C, ^-fyff? 
(S5) i^-b-ca^ (P2) ^SBRS^a^T*^* 
(CI) t, -iH^K«JEfflTV7'iaK2 7 lOA** 
lcSB»Six, ffitt^. ^'fyfSff (S3) £7>L-Ci&i 
f (PI) IC, ^-fyf-*-? (S4) «r^-L-C* 

? (P2) ICSBR*^5 3^^ (C2) 4Jg^ 

(P2) t-^ms.mr>ym^2 7 KnK^bnm^. 



(18) 



JftRSixSav^f- (C3) tt*S^$ti5o 

-e, ^yf^t (CD t^yT^t (c 3) iogt 

s^r^f" (C2) co^fiffilS, =«yfy 

f- (ci) jsiy^yfyf (C3) <D?&mw.<o2fe<D 
m&mttsnzo s^*?-*^ (si-ss) 

f4. 0 3 8(^i"± 51^ S*^— *©Tffi2 If y h 
(DO, Dl) ©try htt^/SC-C*^ • *7*tL5o 
433. H3 8Ci4, ^<OTffi2lfy b (DO, 

Dl) 0>lfy MtfcJSCT* #2Hm«E£/*01&3 0 

If y h (DO, Dl) Olfy MttJOECfc* ^2gll 

So 

[0 0 9 5] fc*5. ©SjEffl^ = -^[HK2 7 9fc. f& 
E*«ffiffl7 f=1 -^lEl»2 7 8fcra«^*rft"C#, 
»^[^ temEEJB^s-^iaK^ 7 914, AfflSffiim 
E£j$0Bl 5 1 ba»<b^£ft*AWI*0>l 7»WO 

RISlbli, Amffi±*@Kl 2 2**6>A**^5A 

m^(0 5m<ommmmmm (v n s-v 9) tcg^ 

A«tt<0 1 7*II<0»1I«II«EE&£#U * 
fc, A«ttBm«Efej*EIKl 5 1 b£«/&-r£ffi#C# 

UEffl^=r-^IUS&2 7 9T*f^ V" 5>V n 6 >V" 
7>V W 8>V 9tteZ><DX\ (PD ©PfflH« 

IESr (Va) . JBiF- (P2) CQPtPSEE£ (Vb) fc-f 
Va>Vbt45, 
[0096] 03 9tt, 037 IC^t-fllWEfljT* 3 — 9 
01^2 7 8, *3±tfB3 7{C^-fSSi±ffl^= J -^lHlK 

2 7 8 hmm<nmm&<Dfcn&R?^-?^ € z 7 9 

;v<D KWyF7>f^l 3 Ort©ffl*a©«EWMItJ*S:* 
1-H"C*>«« PEU-^T. i*mjEfflT>'^ , [El^2 7 1 

{SSJE/BTVr/te]^ 7 2 fcttBtfflBEl 1 4 t^imK* 

ilf3-yiHK3 1 1 Tr6 4 (= (9 + 7) X4) , 
S2f^-«3 12t2 4 (=3X8) 
T% #KW^*« (D) ^fc*9C0^=i-y[HlSS^# 
^■TS^^y^^^^ (MOS h5^*) cottft 
fi 8 8 i: 5 . fulE*SS<^?S 1 K l/>f ^flUHft 
(D) M§fcD<DMOS h7 ^**<B**{R7 6 8f@tc.bt 

1 3 0Ortffl*J?IEft®»**5-i:* s ^*SO-e, «A 

tas-e#. (lcm) 



[0 0 9 7] B4 0tt, *Hifi<OJ#J(8(0 KW^K7>f 
✓<1 3 0rt^il5affifflT f ^-y[H3SS2 7 8 ©teoWOEl 
K«j*S:»i-|a»Ba"C*5, RIBfc*5V*T, OJ1PMO 

[0 0 9 8 1 **5* B4 O-Ctt, 2 5 6Pgi^Itff 
(D0-D7) <o8 tfy h©**^— ^©#lf ^ Ht*3 

mos h7^^^- h«ffitc^ro£ix5i5fc* 

[0 0 9 9] ffirffiBI 3 7 K^iKmjEJBT* 3— -^[§188 2 

7 8&fc^-c. ^a-KfffticiacwEis^-hm* 

^•T^MOS h5^;**SrlfiOMOS h?^? 

[0 10 0] 13 4 OlC^i-flSWffiffl^a— ^E»2 7 8 

0*7*3- KtT»»w5gl«Ei-5MO Sh7 £ 1 (B 

4 0^-rS5mjE^^^-^lHlK2 7 8ttl 
X<DMOS h7>^^^- Mffi^y- HBSrWi: 
*(D*/hiMX<0MOS f7^^^±fitfr 
©MOS b7^*^-M*^-HI*2W, 

$e>^,. ^©±ffitfftDMos b7^^^y- hmn 

«S^SJlP*tt5MOS h7 (±<£tTs' hfflKO 
MOSh7>^^) ©y-bS^l©y-hffi (W) £ 
*/ht>fX<OMbS h 7 ^ h W ©y- h 

tS0 2 0 (m- j ) m&tLX\^Z> 0 CC-e, mf*** 
s f—9<T>i£y i tt*/MNf X<DMO S 

[0 10 1] 0 4 0K*^»«ffiJB^ = — ^SK2 7 8 

t-t--5t#, #T3-Fff(OMOS h7y^^<^^ 
ffitttt. -r^-y[e]£&3 1 K*2R (^R + R/2 + 
R/4 + R/8+R/16) , f^»3 12T* 
2 R (±=R-f R/2+R/4 + R/8) kftZo 
g]4 0(^ */M->f X<DMOS h7 V^^^cofefet^rR 
i: Ufc^O, #«tOMOS h?^^*(OigeiSr^fo* 
TEItt: LT^5o lf:^ot, El 4 0 tC^-T^WJE^X 
=— ^E8S2 7 8-ett, Kff«5MOS 

^tHiss3 o s^w^-rs^^v^^^tcm^srsiH^-r 

B311 tr = - ^tlISS3 1 2 tO^iafitffiSrlRl*^ 
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10 10 2] -JRK, MOS 

SS-y-^Wflffi (Vrs) l-<tf> t#V^«E (V 
th) riSIE<0#|6]l£^fcU ^tH-i?), KWf** 

(ids) ^fc^i - *. bp 1 ^ mos hyv^^offist 

[0 10 3] Wc*, 04 OfciflH-iViffiffi^a— 
B*2 7 8"eHu • V-^ffimjE (Vbs> 
«SHtn«BE (EUOT-te, VI 6 (4fcltV18) x 

vi 5 (*ftttvi7) <ommm&) tuctt, pm 

05 h7^^l«i, NMOS h7V-^^iii: 

^ia» 2 7 stit ^essst*^ 

[0 10 4] 04 11*, ^SWtOJ^tRoKW^K?^ 

^13 0(^©ig;«ffifflx = — ^[Hl8&2 7 9 (Dfl&O^JOlel 

— **[s]g§ 2 7 9 i*, 04 OI^-TSSfNE/Bxa — ^ESS 
2 7 8 Lfcfc©T?*>5. L*»b**s 

fe, fiWEJB^a-^ISH^ 7 9-m, sis - y-*m 
*e (v BS ) a'FWE&fesnnittE (0-4 0-c-t*, vi 

6 (tfe(4V18) , V15 (tfcttV17) onrH« 
EE) Sr^LT, PMOS h7^^«t, NMO 
S h?>*Sx*W$bt:&mt&K£; PMOSb7V 



EEfi, V1>V2>V3 ->V32>V33tt 

So 

[0 1 0 5 J fc*S, «JE*3feftO»lilcd8V*-C» fa- 
KHJ8&3 0 l§r«^-r-5#MOS i«B 

emos h7>pxf?mf&&tiz>i>\ fcsv^s 

"C*MtSJt«. * fee, -r K0R3O 1 rotttfy h 
HOMOS h7^^H, KWy • V— ^WSffidS 

^•eri, 7*=— ^Ie]S&3 0 l|fl$#©i>--<X£.J:»>/h£< 

[01061 BI4 2I1 04 0 Id^-f^SHfflx 3— y 
@g&2 7 8fc*V^T«ffl**l/5JI5 2»SI«ffi*rtllI»3 
0 3roiH£S«^©— P!l^-t-|HlK0T-fc-5o 04 2t* 
1-JB 2 RM«EE£AI§]» 3 0 3 e*SV = ^7 ^f" 

(Col) k^^fls* (Co 2) i GH&iflttiRJ— , 
^yfvt (Co 3) w-gfifliii, =■ v-r^-tf (Co 

1) ©JgiHM>2f&<0££fflu 3^7^ (Co4) <£> 
£4Htt, nV^^ (Co 1) (0^fitt©4fg<O^S 

fti:£ix5o vf-wssm 1 ^ (SG1~SG 

3) li, -r-VKIslK (NAND) , TVKIeISS (AN 
D) , SSitfy TIhIK (NOR) SHU *. 5 „ *2(C N £ 
©■7-VKIeIK (NAND) , T>-KIh]K (AND) , 33 

ZTfyrmffi (nor) roj*Jite& 

[0 10 7] 
[«21 
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II 
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H 


OFF 


OFF 
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L 


L 
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O N 


OFF 
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H 


L 


OFF 


O N 



[0 10 8] Jtyh/^ (/CR) *SLW</U-efc 

^ y^m^ (ssi) J4*>\ jrmn 

(NOR) ©IllAliL^iftD, #*>f 
(SO 2, SI 2, S2 2) I4*^fc*5 0 
[0 10 9] wCO»^(C, ^Sy^/u* (/TC 
K) IIH^K*!!, rj-^VmSk (NAND) <Dtii£} 
fiH^t4!)> ^^f^^l 1 (S0 1, Sll, 
5 2 1) i4*7£&5 0 -tlt-izO, ^^^x^f- (C 
o.l-Co4) OWiBttWf' <P2) tcS8K$*L5<D 

x\ frxisTyy- (Coi -co 4) tt*sifc«£ivc, 

[0 110] y-fer^h^/i^ (/CR) t)*HW< 



5 c <h 

/UT\ ^>f5^^/l/^ (/TCK) ^L^/HC7i5 
t. &7i*y*—f<OT1SL3 fcf y h (D0-D2) (D-tiVP 

*UOtt> h»OSDT, y^m^ (S 0 1, SO 

2, Sll, S 1 2, S 2 1, S22) 14, *V&51^ 

[0 111] ^itUcJ:!^ (PD <£>PgliSJBE£ 
(Va) . ffi^ (P2) ORIWttES: (Vb) t-rs 

t, z<Dm2fmnm2u&m»3 0 2frt>, v a + i/ 

8A. Va + 2/8A, "-Vb (Va + 8/,8A) £>|S& 
[0 112] »2WW«Eft*EIK3 0 3 14. =2 
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[0 113] tflxfi. HI 3 7f£*i-JS2BflPMtflE£l*ig 
K 3 0 3 te*SV*-C » = Vv* ^Itft *r«fit*flEffl-f5 
n^T^iJ- (CI) ioitf^-r:'-^ (C3) t 
«Sii5^©«ttttH:. a^^-fr (C2) 

[0114] mM<D^m 3 ] 44B930>%tt0>78ffi 3 <D 
ifofl*^^— /Hi, KWvK7-f'<l 3 0|*3©SS 
«JiffiT>yiHl^2 7 l*Jj:TmmiE^TV7'[e]S§2 7 
2 t LTSfeiiit'llHlKSrfflV'>5^-C-. S51SH3S©^ffi2 

©KWyK7^1 3 0l£OV>T\ lulE^JS®^2 
fc©tt*vS*«f.E."JC»Mi-5. 04 3ft. 0 3 7l:^t 
ifcttffiJBxa— ^0^2 7 8, *i.£tf0 3 7 i'^-TKm 
JEffl^a— yieIS&2 7 8 t ^COHJgS^roffiajEfflr 
3-y0K 2 7 9 L 3 <D 

SftSf *'^-^«) Kl^f > K5>f ^ 1 3 0ftcotfJ;ft 

T^tTUS^ 7 1 ic»imifail! 1 5 fc^1-^lbii*IlEl» 
ffiWEJBTl'T'ls]]^ 7 2 icttgflffiE 1 4t£ 

-t%n&.mTv7wi&2 7 1, *fcttfi«ffi«r^^ia 

K2 7 2cc>-ot, Jt©A^a^S5iK$tl/5^-f yfK 
^rr^^^lHlK3 1 3 t Sr^-r®-Cfo5. 04 4tC^-T 
iplw, ^7V7* (OP 2) ©RlEA/jHiFF-. (-) h 
tU^WffcWlBKtt^'f y^-lHlK (SWA0 1) fcay 
fv-fr (CAD ©36?IIia»*JSSRS*u 
fT* (OP 2) (OSSSA^iSH 1 (-) Ktt, £-=>-=F^ 
V- (CA2-CA4) ©-*©«Hfa«SMKSftS. w© 
(CA2~CA4) <Dfej5<n%&=?-\Z.YZ^ # 
^S'flsIiS (SWA11-SWA3 1) £t>LT, Z 
VM£»»-r5JBll*Wtffi<D— ^» IP*,, H3 7lC*i" 
(PD tcW^^ixSmil^PttJaE (Va) * 
fc, 3-*-f y^HISS (SWAl 2~SWA3 2) Srtf-L 
"C, EWZSW-TSilllHfWtff©-^ BP*** E13 7 
K^-Tffi^ (P2) KUWjSilSJISlWrWtffi (Vb) 

tmnzhZo £<bic, ^rvT" (op 2) <d#k6s 

(+) Sv^BW-*-5*l«PW«ffi©- 

o (|g 3 7 IOtH-SS^ (P2) KttWj§;K/.5JSlRfWt 
ffi (Vb) ) 4SPP10**V5. avfyf (CA 

2) iayfyf (CA4) iro^fiitttf^— fc, 
x^f" (C A 3 ) (D^iffitt, a>-x^-9- (C A 2) © 
fiiCZffiOiil, ayf^t (CA1) W^iffi 
tt, ayfyf (C A 2) cD$a:'filcD4fgco^l:fflt$ 

[0 115] C©R<E*M6iai&-CH:, IHry Mbfla* 
*W s^HIS (SWA0 1) *5<fctf*>r 5^le!B& 
(SWA 1 1~SWA3 1) -y?-m& (S 



WA12-SWA32) i5t7t45„ ^©JRffi-Ctt, 
ayf^t (CA1) *fc, " 

7" (OP 2) lt^f-^*D7@S«U *-^r 
V? (OP 2) Oiii^S^fcitfSeAAB^ (-) © . 
•AM:* 1 RWMtffi (Vb) #3X5*y* 
(CA2~CA4) fit, (Vb-Va = AV) (DttJEId 

35m$^5. a#©*M»-ei4, ^^yf-iaK (s 

WAOl) iS^"7i:^«9, *fc, ^yfHB (SWA 
1 1~SWA3 1) *5j:tf;*-f y^B* (SWAl 2~ 
S WA 3 2) tt» @T^©«a^-a-fc>*«-UfcdSoT^-V& 
5V^tt*7i:*S. rtvtciU, V a ©I 1 WMVE^ 
IgipgfSmiE (Vb) *»1«cL-CR|Eif«S*U ^ 
T^yf (OP 2) Olitt^b, Vb+Va, Vb + 
Va + l/4iV, Vb+Va + 1/2AV, Vb+V • 
a +3/4 A VO«ffiA5ffl^I*^5o 
[0 116] [HJ&CD^£g4] *%MW|5JScD^fi84W 
i&S^^a— tt2i!H]S&l 2 OiUA^ttWPg 
fSS2jimj£ (V 5~V" 9) SrKW>K7-f/<13 
OiCtiitlL, KWyKJ^l 3 OtCfcV^T, 

£©A«tt0>«HaSJp«E (V" 5~V 9) 

>y[eIS§2 71t LTSfeit*B[H]8S4ffiV> x flHBftffitt 

flJE^Kw-r^ft^ (D) {r^oi"5J:p(-Ufc^ 

04 5 F±, ^HJSOJ^^ 3 COfK^^^^ei^a. — /KD K V 
^ ^ K^'f ^ 13 0 rt(Offl^3©©«l»#l^4-*-t-Et?*> 
5. I^StCdoVT, S«iIfflrV7'lHlK2 7 1 iw«HtlE 
01 5 Jw^f ^»*8*ilHlKd^ ifcx '(S«JE^T>'7*[hI 
SS 2 7 2 {ciiMIB0 1 4 tc*-f *»i««@**sttJB 
5„ *HJS©^ffi©Bi«ffiffl7'^nHlK2 7 im * 

-<T>-^ (OP 3) !tste*i<g[e]K4#^-r5 0 ^e^fc 

r.ro^r^T' (OP 3) ©A^St-tts 0 
■TiS«JEfflx=i— «2 7 8(cf^xr, 0 6lC^1-ffi 

©fit-tt^ H6i«M-7*=-^2 6 iri, ±x&m 

SLTV^v^, *H2£<£>j£fS-C*tt, tttllH]8&12 0rt 
ODjEflff 1 2 1 , ^JzU^KV-rvKT-f^l 3 
0rt©jE«ttHW«£EtJ5fcIglKl 5 1 attiS&R-eil* 

[0 117] @4 5j^t.t3i:, ^rv-T" (OP 
3) <D5mXt>9&={- (-) itU*«^i©ni]lcH:» 
y^-dlK (SWB1) t a ^-x (CB1) ©^ijm 
»a*iftttS*i/» ursZTv? (op 3) rosteA^j 

jJHF (-) Ktt, zi-yfis-V- (CB2) 

SMKSiX*. a^^lJ- (CB2) 

^ yf- (SWB 3 ) £^LT{g;flJE/B-r 3-y[s]&2 
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7 2*»P>©KfSISffi« S x ^>fyf (SWB2) £ 

^•LTSipfl;^ (Vr e f) #3W)D$n5. * 
^7V/ (OP 3) (DftRUXfiitti* (+) £tt£4Nt 
tt(Vref) ;S*HH)|]£*1,$. CCU, 
(Vr e f ) 14, a^Sffi (I TO 2) iCftmZtlZ 

m^mwims. (vcom) ©stsn?t>£>5„ 
[oils] z<DRmmmm*. y-t* mfwc 

^'Tj'fEIS (SWB1) 4" y^HJK (SWB 

2) ri^V, *>fy*-|g» (SWB 3) ^7t/j:5 0 
r©#l$-ei4, *'<7>-7 (OP 3) 5?*o 

7leMS*r«jsfcu t^ry/ (op 3) ©tttfjiUHf-isj: 

^SteA*«^»«fi[ttSSP«^ ( V r e f ) £ * 5 , 
*fc, (CB2) ©te#©«mzfc» S2P« 

& (Vre f) *5BIJ0**L*©T?, n^x^f- (CB 
1) Soit/a^x^f- (CB2) tty-fcy hSfrS. * 

fc, a*ott«-ew:. M?f0K (swbi) 

^-fy^-glK (SWB 2) #:*:7\ (SW 
B3) a^-T*^ (C A 2) Sr^LTA 

*Sit5*«tt©PiW«JIH:, g^PSte (Vr e f) Sr 
S^KlLTSOtlB*^ *^T^T (OP 3) (TJffi^j 

"Cf4, H6('^-rS«jEffix=— fm&2 7 H-fSx. 
•C, l§16lo^i-ffi*jEfflr f a-yiHjK2 7 2^ti§ 

*u rnwuiK i 2 o rt©iE«ffi*j«iais i 2 

1 , *$ ±15 k ^ k 7 w y< i 3 o pHDjEm&ffimns. 

£fi£ls]SSl 5 1 ari^gi&S©-?, *ri»*W«HM-5 

[0119] imi&<n]&m 5 ] ^^©mas©^ 5 co 

U s e«ffiffiTV7*|eJS&2 7 2 i b"C, *-©T^:/|e]|§ 
2 7 3 SrflMB-r-Sjft^ 8WB*K©»tt 1 iftiti"*. 
EtT> *HiS©;^flg© KWVKf'f^l 3 0'cov> 
T, WIS30(I[©»«1 t©*5SASr^.WclBW-r5. HI 
4 6 12. #ISJS©7£f& 3 ©fifo&^^a— /u© KW 

>- k?w 130 rt©m^a©«iw*jfc£s* , f bt?s> 

fte, w©T^7'I5I8S2 7 3^f>A«14*5J:a 5 HS'l±co 
WW«£E«:lil/7l-5. Lfc#ot. rroTV7 s [HgS2 7 
3fctt, KSJEflJ^a-^iaB^ 7 8-?miR£tltzlEm 
tt©P£I8«J£, fcS^ttrtSffiffl^a— *TeIS&2 7 9"? 

-fy* 1 * (2) 2 6 4ft, -r^-^952 6 1 tT^T-lHl 
S&*f2 6 3 £©MlfcR It -5 
[0120] 0 4 8!4, 04 6iC^-f-T>'7 B [HlS§2 7 3 

fc5„ 0 4 8 \C7TrtT V7"|hJE§2 7 3 KiJV^T, Of4* 

E*SHrv^5©tt«*pfflr* (a) x**^-rz> 



WB# (B) T**>-tZ>X'(.f-i'rh9i'i?xft:mL 
TV^„ EI4 8IC^1-T^7'[HliSS2 7 314, ttl^SSrT" 

fBtLTV^o *fc, El 4 8 (C^-rr ^7 , iHlg&2 7 3 

i4, ««ft (ii, 12) co^p-et, s*ft (i 

1' , 12* ) SrflEf ms?? 

[oi2i] *KW>flr-wsi 

(D) ftfc*— OT^7'ia»*»e>A«tt38J:OfjE«tt«J 

PifSSjESrttl^-rSJ: 5^^^T*59, £Hiii©»& 
14, a^yili (I TO 2) tCfPJP^tV-Sa-^^Sffi 
(Vcom) *»fe©Sflin?8Wt£;h,5fc*, jE«tt©|5g 

mms. (vh) t=^->-s^i (i to 2) ©«& (v c 

om) £©fffl©SJ± ( I VH-V c o m I ) t, :ftffi£ 
©fifSSJE (VL) tn^yfi (I TO 2) ©«& 

(Vcom) i©Fsg©*J£ (| VL-Vcoml) ifl* 
^LV^ (|VH-Vcom| = | VL-Vcoml) * 

0>«4fc.fc4*f*W4, *>5^tty-hh*7^<14 0© 
#y/y^KJ:?, jEWtoBSHSffi (VH) 
tt©HFWmBE (VL) itt-ftL^VW. *H1S©^ 

[0 12 2] DHffi©rTI?t& 6 ] KrfELfcAK, jgft*^ 

#v\ l'O, KK>K7^<13 0i8 

iW-y-h K7^/<1 4 0 <btt&IM£SrS&«&< ^tbT 

1 3 OJca^SnS^ n (CL2) 

^©»ff«»*r4i«a[fl:o*»*s**v\ xg 

A*^*— K© 1024X768 HSf ©MS^^-'-^/i' 
-C(4, 6 5MHzOMft0^ny^ (CL2) *3J;U5 
3 2. 5 MHz (6 5MHzO^) OliSW*7 

[0 12 3] ^r©fcat), f!)x.{4, XGA^-h'Of 

SE1 1 0*»e> KWyK5-f/<l 3 0^, ^ny^ 

(CL2) ©^St*Sr3 2. 5MHz (65MHz©¥ 
5» CLT, KWyK7-f^l 3 OlCjSl^T, 
^ (CL2) ©Si^>±iSS9B**sJ:tJ'ic*>T*9«*-e«* 
7 ! —9$:7y'3-rZ>£.0\^X^Z> o 04 914, titfjia 

1 3 0O«j*Sr»Wt-'5fc»O^oy^B|-eiS)5 > 04 
914, BijfEE16{C5tf^:-r5BlT'fo575S, Bl4 9©ia^P fe 9 

H8S (S6©1 5 6) (4«»S-LTfc5 <> WT, *SJS© 

ficDK7^f^i 3 otcov^T, ffi&mi&<omi&i t<D 
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<DmH&<D K7>f '<1 3 0K*3V^-Cf4, 7y 7 5^851 6 

0*SRrtfeix5o H50lt, El 4 

1 6 0<DH§Itt*J*S:*"t"B"e£>5o 05 OM^i 5 

m^mw&n i 1 o^^aj^nfcs^-^co- 

oHU (CL2) cD&*>±^i9-C7y y77n 

s>7|e]K (F3 1) K^y^-StU ^05/^ 
(CL2) 04^9^7!) *77tx<x7ISK (F3 
2) K?5?fSft, ^>fyf-» (3) 2 6 6(ca^£tb 
5 0 ^^-^0—0(4, txiyp (CL2) <D 

3t^T^9T*^y y77o y/EIR (F3 3) C7yf 

Siu (CL2) ostt>±asD-c7y 

y^n^yiHK (F3 4) td^^tU s^ffi 
(3) 2 6 6(£tti^£ix5o 

[0 12 4] 7y 7 5^19$ 1 6 0T*7 v^ZKfcm^f 
— ^14, ^>f^f«B (3) -CSiR£*L-t\ ^co 
/<^7>fXl 6 1a fc5lS4^*7>f ^ 1 6 1 b\Z&K 
\cmJj£3K%* Z<D2&M<D/<X7^l/ (16 1a, 1 
6 1b) ±0^*7— *i4, V7H/^15 3i^ 

H^^cof^-^ (D) 6*5K>7 — 

40 ^Id^— ^5^^-152 6 5fcSt0ii*ix5o - 
(D : f—^yy^U2 6 5 {£9 y^ftfcS^T*— ^(Cg 

-f ^1 3 0(DT>^m^M2 6 3^5>#KWyfl*« 

(d) (-ffi^^ti-So z&wim*.* mWMMmmi t 

[01251 H5 1H B4 9fc*-T^^9>f ^ (1 6 
la, 16 1b) AKDm^T-? WyV (CL 
2) ©«if^»iR«Sr»W-f 5fc»<OH-e*5o 0 
5 1ttt m7r^-?<Dm&m*. f-^llBT*6 0M 
Hz (f-^2fit3 0MHz) , twt (CL2) 
©fflK*tt3 OMHz^*^fcoi*-Cfft9H-5o 0 5 1 
IZtfTX 5 fc. 110^e>6 0 MH z cO/S 

(F3 1) i7Uy7 P 7n ; //@K (F 3 2) , *5<fctf 
7jy77ny7HK (F33) t 7 y y 77 n y 70 
K (F 3 4) fc^s^Stl/C, /<X7-{> (16 1 
a, 16 1b) C2iai*^5<0-e, /<X7^> (161 
a, 16 1b) ±0*Sr-?©ffS»li, *f—9 Ifl 
3 0 MH z (7-^2Btl5MHz) 

[0126] @52H (CL2) <BS£*>±j6* 

5 l*3s iVi-feT^ 9 Sr ^ ^-f 

-C, KWV K7-f^}clSSc^7^yi 6 1 I 

/^«I^SrRM"r5fcft^7oy^[2|-efc5o 05 3 
14, El 5 2 l^/Tt^^ 7-< > 1 6 1 ±coS/Tf-^ J: N 
9ny9 (C L 2) ©ibfPffljft*S:RM'*-5fc«)<Z)H"t? 

1 %%t<0/^U V 1 6 1 L^ftvv#£ia4, ^£co 1 ^ 



Mtgfil 1 o^&s&asttfc**^— ^ tl^l^6 OM 

[0127] 054 (4, 05 2C*tKW^K7>f^ , 
Sr»^5^^*«[lIfi&rtcO/^^>f >1 6 l^W 

7V7^fasi 6 ofrhffitiz&t*mmtifm*m*i- 

5 0 ^(Dtctb^ l?k%i<D/<*7<< >\ 6 l±^>S/fr- 

7*— ^fclHtjaSSfe (#i;tf4, 6 0MHz) 
7'l/7s/fSl 6 Od^H^c^ST^^x-^Sr^ 

[0 12 8] L^U**se>, *20S<D*tR-ett, 2^&£ 
<Ds<xy«{> (161a, 161b) «r»tf\ ^2^ 
«E<0^^9>f ^ (161a, 161b) JkD**^- * 

-^tf>J^$E$: (#l;if4, 6 0MHz) <D¥5* 
3 0 MHz) fc-C^&CQ-e, B5 2HStKWvK7 
/<0»-g-|cJtLT. 7l/7^gU 6 oa»e>«Hxfc» 

jcitttf, KW^K7^/U 3 OtDiftSfrffcSrHS^fc 

[0 12 9] 05 2lC*tKWyK7>f^-e 

14, V7 h Wv^^ 1 5 3CD7P y 77 n y 7IHl»f4, 
3*oKKyffi*» (D) m^im KW 
(D) <Ote&d3 2 5 8*-e*>tttf 8 6fl) #S 
L^L#^<b, *HJSo?g1iB^Kw^^K7>r 

(D) 6*#07— 40 ^-Il;r-^7?'faS2 6 5 
\C&V&$.tlZ><DX\ i/7hU^*153©7!)77 p 
7n^7HI]»l4x 6*(^)FWy§fi (D) UKim 
KW^«*» (D) <D»**S2 5 8*"C* 
tiff, 4 3fi) -C<t<, ^7hU^l 53©7J7 
77ny7iaa<Offl«S:, 0 5 2 ic^i" K K5 >f 

/U3 0 O^Jd-f 5 - t ^"C # Z>o 
[0 13 0] §^>ic, *m&<nj&U<oV\"t> K9>f^ 
13 0T*(4, 7y 7^^*51 6 Od^feU^jStuS**^ 
— ^>fyf« (3) 2 6 6TijO«9#x.T, 2^»c 
<Ds<X7 4 > (161a, 161b) (C^S(Cffl^-r5 
J: 9 L/c(DT% 05 2lc^^^^^SB (1) 26 2 
:^7f95 (1) 2 6 2f4, 6*OK 
W^«*» (D) «lclf@ KW>fi*l 
(D) (Ott»«S2 5 8*"C*>tttf, 4 3f@) i6J»i* 
5 0 L**L**se>, *Hlfi<DJgU8<OKW^K7>r^l 
3 0(Z)M7f» (3) 2 6 614, a^x— ^(Olfyh 
K (04 9T-J4, S*^— ^f4 6 tT y hT*fc§C0T\ 1 
8fl) ffltT*iv\ ^oiptc, *jU6©»tt«)KW 



(23) 



(CitLT, i/7 1 5 3 ©7 !) ? /7 b y ^@ 

[01313 ^*5, «nB#*K©»MT?»*» mmfttt 

*7— 7>f/V'^S«^=i-=e>'«fli (I to 

^./WT-IL TFTS&lCjtfftmH (CT) , *3«tO=*fr&] 

(ct) icmmms. (vcom) fcSMn-rsfcft© 

#iai«««*Ml (CD ^Kit?>^«. ttA 
^* (Cpix) tt, ii«i.(PX) (c 
T) &m£«ffiftfz:&jR3*i3. *fc» BXttfi (P 

x) t^fawts (ct) tmi-(4ta»i (cstg) t> 

S>£VMil 7V- Aftlc, BsHSfli (ITOl) iJiU 5 
atytl (I TO 2) jcPpjn-rsSHbUESrKSK-fS 

3 * >m.fe m \z h mm *im -<?*> s . 

[0 13 2] SLt, *%W%\z£vXti:&thfr&WZ. 
[0 13 3] 

[0134] ( 1 ) #»3IJ|C «fc*Uf, Wft«*ttB»¥ 

[0135] (2) *mwiz£fttt, w&m^mmm^ 
iff©h7v^^*ff lt, y— * • kwomw 

[0136] (3) *»WJCtixtf, 0Hftffi-9iRUBn¥ 



[0 13 7] (4) ;*s»HfcJ:*Ui, Sf^-^^y^ 

[si] *55K©nffl©^flai<DTFT*a:(o**^ 
[m 2 ] @i \z.m-rwt&&7Fs*5.A'<D— m<oi$ffim&& 

[03] El 1 tC^MIi^^/l'©^^©^!^ 
[04] t!8^ ; tv'a-/i'«ii*Si: h 
KW^W** (D) ^m*$*t5«*B»«E©*tt 
[15] 13 1 ic^-r KW/K7>f ■WwfcB&fl&jfc 
[0 6] til*ISgS©*WJ«rf»'E?(w, 8 5i:StKW> 

[0 7] 06 \z.tf-$-^ vf-U (2) (O-^yflilSS 
0|gligfl!/ft £^113880 T* 5. 

[0 8] m<o\Z.7rrr-&>W&mT^7°W&. *5±tf{£*J£ 
/HTJ'T'lIII&i: LT^ffl^^S*/^— S?*n !7[UES£r 
^-f[HlS§0T-$)5o 

[0 9] 0 6(C^-t-temj3EfflT^7°[sISS{^ffl$tV-5^- 

'<r>'7 , s:flfj*-r5^8bisiieiHii»w— m^-rm^x 
[0io] w6\z.7F;-rmw&.mTi'7'm&\z.&i%£iriz 

[0 1 1 ] 0 1 1 14. y YnS. (V o f f ) 

[01 2] t7ts-ME (Vo f f) dSfc5#-g-> *5 
Fttffi (Vo f f) ^*V^«HM=, 
(D) CW'JP*^5*ft«ill«ffiSrKHi"5fc 

[013] ^"7 -fey hflJI (Vo f f ) l-<t OjKS** 

[014] ^HJgcD^ffilo<£«fffflTvyii]S&ro|HlS& 
«fiS;?r^-rtiISS0T*fcSo 

[015] ^nmnmUKD^ms.mr^zrmm'Dm^ 

[016] ^3£ro^figlcoffittiEffir^7'lH]S&(c*3V> 
t, fWWf-i- (A) *SHU"</K©^i7>lHlK«^4-^-r 

[ais&0-e$>-5o 

[017] *HJt©»ttlOfi«ffiffiT>'7'iaKfcJ3V^ 

Wft-f- (B) jJSHW"</K^»^-ro(B]SS«^Sr*1" 
0S&0-Cfo3. 



(24) 



[018] #|Ofc©»m©KW>'K?-f'<©ttW« 
[019] #Hi6©7gf!gl©KW ^h*7-f /<©»#& 

[E2 01 ^mmommnc^^x, yi-y-t-ybms. 

( V o f f ) let B i&£km^'<*M££. ZZmffitf g * 

(Vo f f) KJ:0«ift^>**/i4i£C5liBffi#B£ 

[02 2] *SaS©#»lfc*SV^T» hSH 

(Vo f f) \z£<QWi£k&^<*MZ§iC?>Mm i B$. 

[02 3] *jett©»ttl©KWW:'K7*/<rt«>ftM 

[024] 023 !C»1-fWftl«-»4j*ia»<OlHlK«J*t 
jjH-[ElS&0-e£>5 o 
[025] 024 K«-*-*WP«*4j«IlI»0»f^*R9i 

[0 2 6 ] 0 2 3 (C*t7 V— -k|$J&{§-«§-£j£[EjgS©|eJ 
SS#j£ 08&0-C £> 2 c 

[0 2 7 ] 0 2 6 C*t7 V— Afgg&fi-5§-£/&[e]Sg©§!j 
ff*R8>H-5fcit>©*-r 5 hX'foZo 

[028] ^mM(D^m 1 ro^lHlSScDi!]^5rRBJ-r5 
tctb<D*'{ 5 ^ bXt>Z. 

[02 9] 0 2 8 (C^-T^ n y ^ £j5fc|IH&©— 0S£-*-f 
HlSS0T-fc-5o 

[030] *mB&<Oieifc lOKW^ K7^^Sr«fi£-r 

0t?fo5o 

[0 3 1] «ro^;u->7 MHlK«>lHlK#l/*Sr^1"lHl 

[032] 7^mM<omM i © h m&<D®&m 

[033] 032 fc«-*-*tt©«ffiRJ*Sr*-*-BI"T?*> 

5 0 

[03 4] *^©»m ©KW^K? 

5»K«rRM-rSfc»©E|-e*>5. 

[@3 5] 03 2CftPMOSh7y^^ (PSA 
1, PSA3) fciOTMOS b7^^ (NSA 

l. nsa3) <D%imw&zmirmn%\mmx*hz>, 

[03 6] *H3S©^1fil(OKW>K7'f^rt«3fliS 

[03 7] *^©»tt2©KM , :'K7>f<'<rt©fflt 
JE^ x = - y @K©— «© @S&«/£ Sr*i-®KB T*& 
5„ 

[038] 037 {c^-f-M 2 fflH«EE£j£lsIl&©ibf£fr 

R9H-5fc*©Bn?*>3. 



[03 9] #||ffi©^fl&2©KWf ^K7^>*©ttl7JS 

©#j*tr«"*-ia-?*>5. 

[04 0] *3ttt©»tt2©KW:'K9^rt©Wt 

ffiffixa— yieI^©flfe©^J©lHlSS1»^Sr^-t-lH]K0-C'fc - 

[04 1] **36©^S82© FKyK7^^«15t 
£EJB7*= — y@&©m©W©lH]8&«j£&^-fiaB&0-T?£> 

[04 2] H4 0lC*i-i*«£Effi9 f =— fc5V* 
(404 1 ^EMSfc^TftflSft 
2 Rm«ffi4j*iaB©-«Sr*i-B|-e*5. 

[04 3] #!£86©J£fl83© KK V K7^©m#& 
©#J«*«-*-BI"CS>3. 

[044] 04 3lC*tT*«ffifflTVriHlK, 
mjEfflT>:/[Bl8&©— oi> ^©ATJ&Kg^itS* 

[04 5] *JU6©7^ffi4©KVW VK7W/<©ttJ7Ja 

©*MS**-*-H-e*>s. 

[04 6] *HJ6©JgU65©KW^K9'f^©ffl73a 

©#^%*i-0-C'fc5 8 
[04 7] UWj|aK©«J5fc«:«pi£>^ ***©»« 5© 
K V"f v K7-Y ^©fltafcSrRW-T-S fc«>©:/n 5/ ^ 0T- 

$> <5 0 

[04 8] 0 4 7fcjj*-fTl':/@tt»Cttffi4ft5jfclMI 
SEIIS©— W©lElKfll*S:*-fia»H-c?*>5. 
[04 9] atf7@K©*j£«r #H3S©7£ffii 6 © 

KW>K7-f/<l 3 0©«j*€rRW-f5fc»©^Bs' 

^0T'&5„ 

[05 0] 04 91-^1-7°^ 7S'^SP1 6 0©— le]S&# 

j&3r*1-0-e$>-5„ 

[05 1] 04 9 Ktf-?'<X7'0 (16 1a, 16 1 
b) Ji©**^— ^ny* (CL2) ©fbfHBtt 

««:RWi-*fc«>©H-C*5. 

[05 2] ^d-^ (CL2) ©i*jJi^9^*3iU«3i: 

K7«T^I*H- 1 ^i&©/*;* 5 ^L^fcV ->»£'©, tt!7J 
lelS&©«AK* t f KW ^ K9W^©«riiSrRWi- 

[05 3] E5 210^/^7^ Vl©Sff-^ t> 
*a y * (C L 2 ) ©ttfls«SESfc3rRW1-5fc«>©B|-C 
fc5„ 

[05 4] 0 5 2(C^:-r KW > K?-f^*«di-r5* 
*^A^[HlSSrt©^^7-i' V©WT!7 hSr^-f-0-efc 

[05 5] ^^©^^^^^©^ftllS&^-t" 
0-C-fo5c 
[fffORIi] 

lO-iSi/^/l' (TFT- LCD) , 2 0-pI 
*i»ff«R, 2 2 2--p.?^K 24 

a, 2 4 b, 2 4 c, 2 4 d - nl^*« 2 5 



(25) 



a, 2 5b, 2 5c, 2 5d-pl^« 26 
a, 2 6 b, 2 7 a, 2 7 b YW&, 10 0->f 

v^y^—^u. 1 1 o-«**MU38i» i 2 o-ttas 

EIK, 12 1, 1 2 2-ttJI±^(E]SS, 3 
«^mE4^lH]K, 1 2 4 h«ME£/£[IlS&, 
1 3 O-KV-f^KTV'^ 1 3 1. 1 3 2, 1 3 4, 
135, 141, 142 -flMHSL 13 3, 161, 1 
6 1a, leib-^-^ro^T-f^ 14 0- 
9— Y YyJ'^ 151a, 151b -V£mWZE±l$M 
SS, 1 5 1 5 3-*/7 bU^^IU*, 

1 5 4 -A:*) 1^**08^ 1 5 5-* h 
*®&, 1 5 6 - MUB&, 15 7-a^)[Hl 

B&, 158 a, 1 5 8 b-ffflE'<;*7-f 160 —7' 
2 6 1-9*3-^ 2 6 2, 2 6 4, 2 
6 2 6 3-T^:7 ,, |Hl8&*j\ 2 6 5-t 

— 2 7 l-ffiflffiffiT^7°lH]8S, 2 7 2- 
MEfflT^r/HISS, 2 7 3-K«BE«ift«EEfflT^r 
2 7 8, 2 7 9, 3 0 1, 3 1 1, 3 1 2-7 = 
-?®&. 3 0 Z -W^-yvW, 3 0 3-jR2Mrm 
®jE£fi£le]S&, 4 0 0 -1H0|fir9-±£l5IB. 4 0 1-P 



ORNflHMfcritlB»» 4 0 2-#j£lH]B&. 4 0 3--fy 
'<-*@B»» 4 1 0-7W-^BlMt-*4j*ia»» 4 

2 o-i/y Yfay?'{*~-7'/i'i5-fk£.l£®&. 430 
— >7 hffi^n y^£j5fc|ElB&, 4 4 0 ■• ^/K*:fe£|e] 
Hk 4 5 O -^/w^S^HSS. D- HU"f f«-IH* (Sfc 

«tflr*i»4fcri*ifi:«-*ift) , g-^-hm* 
«*»*fctt*JWt*iso . itoi, cx"»i 
m, iT0 2-= ; eyti> cT --*rrRitt^ cl-m 

fflttffflHHft, TFT-JWh^^x^, CLC, Cpi 
x-?foPaSft> CSTG-ft^i, CADD -f+JD^S, 
Cstg-#f»§S, S, SWA, SWB-Myfi 
-l\ PM, PA, PB, PSB, PSA, PBP, PB 
B-PMOS Yy NM, NA, NB, NS 

B, NSA, NB P, NBB-NMOSt>7>-^^, 

C, Co, CA, CB-a^T^iK SG1~SG3- 
y.^y?-Uffl®&, NAND-fy KIhIS&v AND-7 
isY'WSk. NOR — y TDUSS, INV--f^-^, O 
P-^Tvy, ¥-yV-yy'-ynyy'mn, EXO 




[050] 







(SO MHz) 







130 KW^KM/* 




(60MHZ) 



[0 8] 

38 



[02 6] 

2 6 



Vln» 




Vo u t 



CL2 - 



F11 



E> - 



F12 /-F13 



3 / F14 t 



-r v i 



NAN011 

FSTENBP 



RESETN 



(26) 



[0 2] 

02 



[0 3] 

^ 3 



TFTUJ -o^l Jft 

— ' J ' jT -^t— 



al 2m 2m 

P 1 J -Hi — ~x 



AR 



I AR 



ITOl 




^ J ^ ^ ^ 3f 



^ ^ ^ J ^ ^ 



COM 



'* <> ^ TFT2 I 

ITOl 



[B4] 



1 •o*o*o«o«o»o* • 

2 0#0«0«0»0#0#0 ■ 

3 •0*040«0«0*0* • 

4 0«O#O«O«OSO«0 • 

5 •o#o#o#o#o«o# ■ 

6 O«C«O#O«O«O0O 



6 •O«0«0*0«0«0* • 



■ [B5] 

05 

r, r v: v: e i: v< I is2 



7 



s 



3ZH 



153 

\ 



R G 



4 



130 





R 


I 


U ft t 




B 












ft 2 © fe 



151b 158b / 158a rob 

1 c»0*0*0*0*0*0 MUHHIjsta 

2 •o»o«o«6«o#o« 

3 0«O«O*0«0»O«0 

4 #o#o«o#o«o#o« 

5 o«o»o»o«o«o*o [IH9] 



T 



TO 5 



mm 



154 

-155 

-156 
-157 



i9 



PV" 
NM63 



"[HI 0] 

mi o 



NM&4 



£3 



PM53 



NH61 



"PM54 



MHS2 



IttGS 



PM55* 



(27) 



m&] 

me 




TV? 

271- 





{& 




IS 


. JE 


EE 



ft 


1& 










St 






is 


EE 












156 
261 
279 
263 

/^272 



NAND1 



[07] 

07 



Vi n 




[011] 
1 1 



ROP 




V o u t 



Vo u t=Vi n+Vo f f W7UjFK«Etf*6l»^) 



[013] 

1 3 r -HV+Vofh^LV-Vofl- 



(a) 



f] 








1 . 




t 




L 










r 

i 




t 

IN 




L 

3M 


4M 





¥t y* V3 Y4 



MSKOMft* 
inn . 



0>) 



-HV+Vofh-LV+Vofl- 



yi « w « 



E 

in 



(28) 



IV 

_t_ 



1 2] 



1 2 



[014] 

14 



iZZHLMfl 



n 



NA2 



Hi 



fttttt* IW65 
NM&4 AMPSffl 



[Hll 5] 

115 



[122 91 

029 



*"* PM53^II — T — |^PM54 iSaoS 

rFML PBQ AMPEII& PM56 

YV^i 1 — K 



PB1 



0*^ 



^ Ui_4_J tel 1 



mil 



F21 



SFTn 



ENB 



0 Q 
CK /« 



JSS±J>-|ck /Q 



D Q 



F22 



EX0R2 



1 6 



[HI 61 




|V o u t = 
Vi n+Vo f f 



AJ5- 



NSB1 



[B3 1] 

0 3 1 

VjlD 



(29) 



[01 7] 



1 7 



NM63 



NH64 



o 



NM65 




Vin-Vof f 



[Ell 8] 

01 8 



ki/^>om (D) Ki"r>e*« (d) 

,264 



Kt/YvfcHHB (D> KU-fi/ffl9tt (D) 
264 




[019] 

019 



tt#M 



'!- 


— ! \— 


2 




4 


1 




» n 




- 1 5 




n_ 


i i 


■ 1 1} i i i i i 




i i i i i J| i i i I I l 




1 1 L 








I 




r 



* VH 

S >* VOOM... 

«: 

ft 

a vl — 



TT— .XT 




MM 



n 

a 


3 















1 



(30) 



[02 0] 

2 0 

HV+Vofh-LV+Vofl 



J 

i 

i — 

/ - 



27 1/ — A 



(27U-AJ 



i 

I 
i 




©©© 

0©0® 



atVCOMRg; 



Yt Y3 Y4 

« ©€>©® 
81 ®©(§>© 
*©<§)©# 
« ®©@© 
©<S>©® 
®©d)© 



©©©# 



Yt Y2 »3 V* 



[03 3] 

3 3 



: _n_rLTLr~::: 



,4V 
OV 

4V-V*> 
OV 




[03 8] 

mss 



di. do &mtzxzthJi 





D 1 


O 0 


o n S W 




a 


0 


0 


S 1 


va 


b 


0 


1 


S 2 . S3 


Va+1/4AV 


c 


1 


0 


S3. S 5 


Va + 2/1AV 


d 


1 


1 


S 2 . 3 4 


Va + 3/ 4AV 



Va* 



Vb- 



■0— 



=rC3 



(a) 



Va- 



Vb 



fC2 
CI yj C3 



(c) 



Va 



Vb 



Va 



Vb 



C2 4= 4=C1 



-L-r-s 



J 



C3 



(b) 



C2f ^ C3 



This Page Blank (uspto, 



(45) 



(72) m- 



(44) 



[0 5 2] 




(43) 




(42) 



[124 8] 

m4 8 




[055] 

ms 5 



In 



-r 



a 



VCOM 



"Xp- ,CT,CL 

R 



a 



TFT 



~r T ac- 



a 



a 



(41) 



[04 6] 

34 6 



Kl/-fV<&#* (D) 




278,279^ -CrH 



rZSZH-278.279 




2S2 





Yt 




V3 


Y4 


Y5 






Y4 


YS 


YB 


Y1 


Y2 


Y3 






9 


9 


9 


9 


9 


9-»y 


•7 




9 


■» 


•r 


*jr 




9- 






* 




JF 




L3 


LS 


L3 


L3 


LS 


LS 






















35 


<£ 




<£ , 


IS 


m 






« 


sa 


278^ 




se 








EE 





264 



' v 273 



Y4 Y5 Y6 



(40) 



[04 3] 



4 3 



(D) (D) 
264 _ 



KU*fV«*« (D> KU-f CD) 
264 




[04 41 

4 4 



Vb- 



CA4 CA3 CA2 

, Li 1/ 



SWA 32 y S WA2 2 J SWA12- 




SWA11 




SWA31 9KA21 



[04 5] 



4 5 



KU-f (D> KW>f5-»li (D) 

264 _ 




Vref 



(39) 



[040] [1241] 

|40 gJ4 1 




3? z* 8?' s$ si 



[B4 2] 

@4 2 




JOt /TCt 



(38) 



[H3 6] 




rvrxn rvrxa 



[S3 7 1 

S3 7 



;5Q1 




(37) 



[S3 4] 

ma 4 









t 

L1 


LS<1) 


LS<3) 


LS<5) 




LS 


(0) 
3 


LS(2) 


LS<4> 


D(0) 


DC!) 


CX2) 


D(3) 


D(4) 


0(5) 



-263 



-261 



-156 



-265 







LS 
(0) 

o 


LS 
<1> 


(2) 


LS 
(3) 


LS 
(4) 


LS 
<5) 


0(01 


D<1) 


D(2) 


CK3) 


D(4> 


DCS) 



-156 



[H3 5] 

3 5 



8V- 




ov 



25b 25c 34c 2 



[0 3 9 ] 

33 9 



Kt/^v(9^tt <D) KU^f>lfft« (D) 
2£4 ,^ 




(36) 




(35) 




1051] 

i 

19.7M 

CL2 





ft 



[B3 01 

3 0 



SFT1 5FT2 



V 0 ~V« 



-261 
^156 

-265 



SFTn 



CL2 



[05 3] 

Kl5 3 



Yior 

feflft VIM 




7 ->a- U:»fepfc)ClIOIDa^ 



44 4 



[BS4] 

5 4 



17mtn(l7000Mm) 



-O- 



-430 



CL2 «^f-> 



(34) 



[0 2 4] 

2 4 



□ 



CL1 . 



LE1"1 



r 5 



PORN 



■ CHOPA 

chops 



M03 



— 401 



[02 5] 




[El 3 2] 

g3 2 



Vbis 




1NVP 



INVQ 



(33) 



[0 2 3] 



CO 
CM 




o 

CM 
J. 



I 

O 



(32) 



[02 2] 

12 2 



HV+Vofh-LV-Vofl 



;i •- 



Vpp 



27 V- A 



i 



»1VCOMX5t 



47^-A 



i 



J 



(31) 
[02 11 

BI2 1 



HV+Vofb-LV+Vofl 




